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Selective Vocal Effects 


Of Delayed Auditory Feedback 


Grant Fairbanks 


A conception of the speaking system 
as an automatic control system of the 
closed-cycle type has been outlined in 
an earlier paper (4). A basic premise 
of the formulation was mediation of 
the production of the speech output 
by auditory, proprioceptive and tac- 
tile feedbacks. Because the mouth is 
remote from the ear and because they 
are linked outside the head by a gas, 
the air-conduction auditory channel 
is a convenient point for the experi- 
menter to intervene into the system, 
modify the feedback, alter the sys- 
tem’s operation, and change the out- 
put. Directly or by implication this 
experimental method has been used 
many times. 

In experiments of this type the time 
constant of the auditory feedback 
pathway is one dimension that can be 
controlled over a useful range, and the 
resulting disturbances of output have 
attracted considerable interest since 
three-head magnetic recording sys- 
tems have become common. The dis- 
turbances, which are often spectacu- 
lar, convincingly demonstrate the 
closed-cycle operation of the system 
and the significance of the auditory 
feedback in particular. Although in- 
dividual differences in the disturbance 
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are large, its universality is remark- 
able. It is important, however, that 
the system does not break down com- 
pletely and that disturbance varies 
both in amount and kind. 

Under the experimental situation of 
delayed auditory feedback the prop- 
rioceptive and tactile feedbacks remain 
available. The auditory feedback has 
become a mixture which, although it 
may be dominated by the experi- 
mentally delayed, amplified signal, 
contains significant fragments of un- 
delayed signal. The total quantity of 
such fragments depends upon two re- 
lationships between the mixed delayed 
and undelayed feedbacks, phase and 
relative sound pressure. With time de- 
lay constant, both relationships change 
erga because of the aperiodic - 

v of speech, and the fragments of 
wi Pad ed feedback are irregular in 
frequency of occurrence and variable 
in duration. To such a potpourri of 
stimuli the controlling elements of the 
system bring to bear the capacity of 
selective attention to its feedbacks, a 
feature somewhat akin to the manual 
over-ride in certain automatic ma- 
chines, which it uses with variable 
effectiveness. Thus the stimuli are not 
only basically complex and variable, 
but are also to some degree con- 
trollable in these respects by the sub- 
ject. The nature of the disturbed out- 
put, furthermore, is often so chaotic 
that conventional measurements do 
not completely describe it. As a result, 
the essentially simple situation is com- 
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plicated in detail and the results of it 
difficult to interpret. 


Since the dimension of feedback 
that has been altered experimentally 
is time, it would be expected that time 
would be changed in the output. It 
might be predicted that rate of output, 
for example, would be slowed to ac- 
commodate the system’s relative slug- 
gishness, and this has been shown by 
several investigators. In view of the 
feedback mixture described above and 
the ability of the system to change 
its mode of operation, however, the 
temporal accommodation is incom- 
plete. Probably the most significant 
effect arises from the fact that the 
delayed auditory feedback misinforms 
the system about its success in effect- 
ing and in ordering its intended out- 
put units, thus impairing its basic 
product. Among the various possibili- 
ties for resistance is increased vocal 
intensity, a common reaction to noise. 
Furthermore, the act of resistance is 
presumably accompanied by more 
muscular tension in the effector, from 
which increased vocal intensity and 
heightened fundamental frequency 
might ensue along the lines of well- 
known relationships. From these con- 
siderations it would be expected that 
the output would reflect various kinds 
of disturbances, some of them irre- 
ducible, some consequent upon the 
attempt at resistance, some the result 
of accepting one form of disturbance 
for the sake of avoiding another. 

For the student of speech who ex- 
periences delayed auditory feedback 
there is no necessity to justify serious 
experimental investigation. Studies 
such as those of Black (2) and Peters 
(9), and the present experiment, for 
example, ultimately should contribute 
to specification of the unit of speech 
control (4). In combination with 
other experimental variables, delayed 
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auditory feedback supplies a tool for 
inquiry into the relative roles of the 
various sensory feedbacks and their 
interactions, conceivably with applica- 
tion also to motor sy stems of the body 
in which experimental control may 
not so readily be contrived. The 
similarity of the disturbances to non- 
laboratory speech disorders is intrigu- 
ing, as Lee has pointed out (7). The 
experimenter can cause a normal 
speaker’s output to become like that 
of a ‘stutterer,’ or an individual with 
a deafness, a defect of the peripheral 
speech mechanism, or a lesion of the 
central nervous system, a fact that, 
when thoroughly understood, is likely 
to have theoretical significance for 
speech pathology. 

In the present experiment the main 
concern has been to explore the char- 
acteristics of the disturbance as it 
varies over representative intervals of 
time delay, with particular reference 
to the shapes of the curves and the 
locations of peak disturbance in artic- 
ulation, duration, intensity and fre- 
quency. The experiment was thought 
of as a necessary mapping of new ter- 
ritory, preliminary to more detailed 
explorations of particular areas. An 
attempt was made, therefore, to em- 
ploy conditions and develop measure- 
ments that would facilitate the pro- 
cedures of later experiments as well 
as suggest their directions. 


Procedure 


General Conditions. The basic plan 
was to study speech output in re- 
sponse to selected intervals of time 
delay, each subject being required to 
read the same prose material under 
each of the auditory conditions. The 
subjects were 16 young, male, lower- 
division college students, chosen at 
random from a pool of potential sub- 
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jects who were vocally mature, pre- 
sented no clinical-level speech devia- 
tions, habitually spoke the General 
American dialect, had no history of 
hearing loss, and had not previously 
experienced delayed auditory feed- 
back. The material read was the Rain- 
bow Passage (5, p. 168) in its usual 
experimental form, including the 55- 
word, four-sentence passage proper, 
preceded by the 17-word initial sen- 
tence and followed by the 26-word 
final sentence. 


In the basic experiment five audi- 
tory conditions, all employing am- 
plified feedback, were used. In the 
first condition the feedback was un- 
delayed; in the remaining it was 
delayed, respectively, by .1 , -2, 4 and 
8 sec. The subjects were assigned at 
random to four sub-groups of four 
subjects each, and the order of the 
delayed conditions was rotated among 
these sub-groups after the manner of 
a + x 4 diagonally systematic Latin 
square, the order shown above being 
used for the first sub-group. To these 
five conditions a formal pre-experi- 
mental condition, involving neither 
amplification nor headset, and a post- 
experimental condition, which re- 
peated the undelayed, amplified ex- 
perimental condition, were added. 

Instructions were general, informal 
and minimal, each subject merely be- 
ing instructed to ‘read as you usually 
do.’ Prior to the experiment, in order 
that he might become familiar with 
the conditions, each subject read the 
passage three times under the follow- 
ing conditions in order: without head- 
set; with amplified undelayed feed- 
back; with amplified feedback delayed 
by .25 sec. After the last of these 
readings he was informed, in effect, 
that ‘when this happens during the 
experiment you should continue to 
read as you usually do.’ The attempt 
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to do so, however, was not stressed as 
an objective, and in all instances the 
experimenter carefully refrained from 
any specific reference to speech, i.e., 
to articulation, rate, etc., or to the fact 
that time delay was an experimental 
condition. Once the formal trials were 
begun the subject proceeded through 
the seven readings without further 
instruction or interruption, reading in 
response to cues from a signal light 
with 10-15 secs. between readings. 
The experiment was conducted in a 
two-room laboratory, consisting of a 
sound-treated chamber and associated 
control room. 


Apparatus. The instrumentation has 
been described previously (6). Essen- 
tially it consisted of a special three- 
head tape recorder-reproducer with 
continuously variable distance _be- 
tween the recorder and playback 
heads. A block diagram of the system 
is shown in Figure 1, the components 
being as follows: microphone, Altec 
21B; earphones, Permoflux PDR-10 in 
1505 cushions; recording and play- 
back amplifiers, Magnecord PT6-R 
and PT6-P, respectively; recording 
and playback heads, Magnecord 91- 
6016; power amplifier, Goodell ATB- 
3, 16 watts; attenuator, Hewlett- 
Packard 350A; tape transport mecha- 
nism (not shown), adapted Magne- 
cord PT6-A. The system provided 
two matched, independently vari- 
able, high-fidelity channels, supplying 
either undelay ed or delayed outputs. 


The microphone, mounted on a 
boom stand, was positioned six inches 
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from the mouth, approximately the 
mouth-ear distance, and level with the 
chin. The earphones, wired for con- 
ventional ‘two-eared’ listening, were 
adjusted at the start of the experiment 
and remained undisturbed throughout. 
The reading passage was sis on a 
card and placed at a convenient posi- 
tion for the subject by means of a 
wire holder fastened to the micro- 
phone boom. Subjects were seated. 
Recording tape speed was 15 ips. 

To avoid limiting as much as possi- 
ble all amplifiers were operated well 
below capacity. Particular attention 
was given to preliminary establish- 
ment of a recording gain that would 
not over-modulate the tape at high 
vocal intensities, as observed on the 
VU meter of the recording amplifier, 
and to a playback gain that met simi- 
lar standards, with acceptable signal- 
to-noise ratios at both stages. Once 
adjusted and matched, the two chan- 
nels remained unchanged throughout 
the experiment for all subjects and 
trials, as verified routinely by means 
of test signals. With the system as 
used the amplified auditory feedback 
signal, delayed or undelayed, varied 
essentially freely with the vocal out- 
put over the usual, wide dynamic 
range of connected speech. The feed- 
back level thus was determined by 
both vocal output and amplification, 
while variation, between subjects, be- 
tween trials and within trials, was a 
function of the vocal output. In short, 
variations were subject-determined 
and the amplified levels were linearly 
related to the unamplified levels, ex- 
ceeding them by a constant amount. 
The amount of the excess was speci- 
fied in the following manner. 


Six experienced male observers with 
normal hearing by audiogram were 
placed in the experimental situation 
described for the present experiment, 
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furnished with undelayed feedback 
(switch in position U, Figure 1), and 
given control over the attenuator. A 
sound level meter (General Radio 
729-B; flat setting) was placed within 
viewing distance, its microphone lo- 
cated three feet from the lips. The 
observer sustained a specified vowel, 
matched in pitch to an oscillator tone 
of 130 cps, at a 60 db level according 
to the sound level meter, the perfor- 
mance being confirmed by the ex- 
perimenter. Under these conditions 
the earphones presented amplified 
feedback essentially in phase with the 
unamplified feedback, but the two 
differed qualitatively. By simulta- 
neously manipulating the attenuator 
the observer could raise the amplified 
signal until it masked the unamplified 
signal, lower it below threshold, or ad- 
just it so that both could be heard. 
Instructions were to vary attenuation 
until the two feedbacks sounded 
‘equally loud.’ Time was not limited. 
The procedure was followed with 
li], [we], [a] and [u], yielding 24 
determinations.’ The mean setting was 
regarded as a reference and the gain 
measured. The delayed channel was 
matched by adjusting the gain of the 
playback amplifier with the tape in 
motion. Either setting could be dupli- 
cated at any time. 


A gain of 30 db over the reference 
was used for the present experiment. 
This arbitrary amount was decided 
upon after considerable trial and in- 


"Although the purpose was not to study 
the self-loudness of speech, certain observ- 
ations are of interest. The range of at- 
tenuator settings was compact; the point of 
equal loudness was close to the point at 
which the two feedbacks could not be dis- 
tinguished, and removal of five db at- 
tenuation prevented confident detection 
of the unamplified signal; at the point of 
equal loudness connected speech sounded 
lifelike. 
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trospection as appropriate for the pur- 
poses of the study. In the opinion of 
several experienced individuals this 
value elicited substantial speech dis- 
turbances in the delayed condition, 
but did not approach the threshold of 
discomfort so closely as to place a 
ceiling on vocal intensity (estimated 
from the loudness of shouts), while in 
the undelayed condition it did not 
cause speech to sound so loud to a 
subject that he tended to lower vocal 
intensity. The procedure provided for 
internal checks upon such judgments 
which, as will be seen, confirmed the 
appropriateness of the choice. 


Attention was called above to frag- 
ments of unamplified, undelayed feed- 
back heard under conditions of de- 
layed feedback. The masking of the 
former by the latter is some function 
of the ratio of their levels, as well as 
of their phase differences, and it is 
suggested that it has an important 
bearing upon interpretation of experi- 
mental results and upon inter-com- 
parison of the results of different 
experiments. Certain other experi- 
ments have had other purposes and 
have controlled feedback level in 
other ways. Black (2), Atkinson (/), 
Tiffany and Hanley (//) and Spilka 
(10), to cite representative examples, 
were concerned with sensation level 
and held it approximately constant; 
the first two experimenters employed 
volume limiters, the other two varied 
gain controls. Under those conditions 
an increase in vocal intensity raises the 
unamplified feedback level while the 
amplification system limits the ampli- 
fied level; the amplification, in effect, 
is inversely related to the original 
vocal output. From this more or less 
systematic change of an independent 
variable it would be expected that 
significant non-linearities of the re- 
sponse would ensue, and minimization 


of the possibility was regarded as im- 
portant in the present experiment. 

Measurements. The sample selected 
for measurement was the following 
sentence: “There is, according to 
legend, a boiling pot of gold at one 
end.’ This sentence is the fourth of 
six in the Rainbow Passage, compris- 
ing the 52nd through 64th of the 98 
words. Measurements were made of 
articulation, duration, sound pressure 
and fundamental frequency. 

To facilitate study of articulation 
the samples were re-recorded on disc 
equipment (Presto 8DG_ turntable, 
I-D head, 92-A amplifier). Two meas- 
urements were made, the first of 
which involved analysis of phonetic 
errors. First, a ‘reference phonetic 
transcription’ was made. This was 
broad and lenient in the sense that it 
provided considerable latitude among 
articulations which would be regarded 
as acceptable; thus nine of the 13 
words had more than one acceptable 
alternative, while two words had four 
alternatives each. The intention was 
to set up a standard which would be 
regarded as not having been achieved 
by an obtained articulation only when 
the latter was obviously outside a 
wide region of acceptability. A de- 
tailed transcription of each sample 
then was made, compared to the ref- 
erence, and instances of articulatory 
error counted. 


Since delayed feedback often results 
in chaotic articulation it was neces- 
sary to be arbitrary about definition 
of instance of error. Each element 
symbolized in the reference transcrip- 
tion was regarded as a potential point 
for such an instance, but when a series 
of errors occurred in consecutive ele- 
ments only one instance was counted 
for the series. Each change-point be- 
tween consecutive elements was also 


= 
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regarded as a potential locus of error. 
When extraneous material was in- 
serted at such a point one instance of 
error was tallied, without regard to 
the amount or nature of the inserted 
material, the place of insertion, or the 
error status of the elements which 
bounded it. Each case of combined 
error (¢.g., repetition of a syllable in 
which an element also was omitted) 
was tallied only once. Instances of 
error so defined are referred to below 
as articulatory errors. Reliability was 
assessed by carrying out the complete 
procedure twice with seven 5 5-word 
samples (the complete four-sentence 
passage). The two counts were made 
one month apart and included both 
transcription and error analysis. Self- 
agreement in identifying specific in- 
stances of error ranged from 93 to 
99%. 

The second measure of articulation 
involved a count of the number of 
words in a given sample which were 
judged to be ‘correctly’ articulated. 
The procedure was to listen to the 
recording of each individual word as 


JOURNAL OF SPEECH AND HEARING DISORDERS 


many times as necessary and, using 
copies of the text, to tally it as correct 
or incorrect without analysis of the 
type of error. The standard was that 
of acceptability of articulation and 
pronunciation interpreted liberally, 
and each word was presumed correct 
unless clearly incorrect. 


Although it involved listening to 
more than 1400 words plus numerous 
additions to the basic text, the method 
proved to be reasonably rapid and 
decisions could be made confidently 
in most cases. The only necessity for 
arbitrary practice arose in connection 
with material inserted between text 
words. It was decided to reduce the 
count of correct words by one in each 
such instance, regardless of the 
amount of inserted material, except 
when both of the text words bound- 
ing the insertion were themselves in- 
correct. The measure is hereinafter 
termed correct words, and the num- 
ber of total words minus the number 
of correct words as error words. For 
estimation of reliability, advantage 
was taken of the fact that the measure 


Tasie 1. Group means for measures of articulation, duration, sound pressure and fundamental 


frequency. 








Time Delay (sec.) 





0 A 8 4 8 

Articulation 

Articulatory Errors (N) 2.4 5.7 8.3 70 5.3 

Error Words (N) 2.3 4.4 5.4 5.1 4.4 

Correct Words (N) 10.7 8.7 7.5 8.0 8.6 
Duration 

Total Sample (sec.) 3.24 4.90 5.52 5.13 4.17 

Phonation/N Phons. 46 81 1.01 71 .67 

Phonation/Total Sample 85 .89 .87 84 85 
Relative Sound Pressure 

Mean Peak (db) 0 10.6 11.8 11.2 11.0 
Fundamental Frequency 

Mean (eps) 109.5 130.5 132.2 133.5 131.0 

8.D. (eps) 20.3 18.8 18.6 19.4 19.7 
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Figure 2. Variation of number of ar- 
ticulatory errors, total sentence duration, 
mean sound pressure and mean fundamen- 
tal frequency with time delay. 


was also being made in connection 
with four other experiments involving 
delayed feedback which followed the 
present experiment. Each of the four 
judges for those experiments repeated 
the complete procedure a second time 
after several weeks. The four samples 
ranged from approximately 1200 to 
8200 total text words plus insertions, 
and covered a variety of time delays, 
subjects, texts and types of speaking. 
The self-reliability coefficients were 
84, .94, .96 and .98. 

Measurements of duration and rela- 
tive sound pressure were made from 
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tracings of a graphic sound level re- 
corder (Sound Apparatus HPL-E, 
0-50 db potentiometer) for which the 
original tape recordings furnished in- 
put. Fundamental frequency was 
measured by means of oscillograms 
made on a locally constructed instru- 
ment similar to that described by 
Cowan (3). The samples were re- 
recorded at 78 rpm for the latter 
purpose, using the disc equipment 
mentioned above. 


Results 


Basic Measurements.* Group means 
for representative measures of the 
basic variables are presented in Table 
1. The first row of means under each 
sub-heading was used for the corre- 
sponding curve in Figure 2, where 
ordinate units were chosen to equate 
the four ranges graphically so that the 
shapes of the curves within the ob- 
tained ranges might be intercompared; 
the common abscissa is time delay. 


In Table 1 it will be seen that in- 
stances of articulatory error were 
most numerous at a time delay of .2 
sec., where they outnumbered those 
for the undelayed condition approxi- 
mately 3.5 times. As shown in Figure 
2, the peak is prominent and the curve 
is skewed toward the longer intervals 
of delay. Number of error words 


(Table 1) varied similarly, although 


‘Statistical treatment was rudimentary 
throughout. Inspection of the raw data re- 
vealed no necessity for more elaborate 
analysis, considering the purposes of the 
experiment. For extreme conditions, such 
as zero and .2 sec. delay, the group dis- 
tributions were almost discrete for most 
measures. From the trend standpoint every 
one of the 16 subjects presented more ar- 
ticulatory errors, longer duration, greater 
sound pressure and higher fundamental fre- 
quency in the .2 condition than in the un- 
delayed condition. The differences between 
means, as will be shown, were absolutely 
and proportionately large. 
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the peak is less prominent. Approxi- 
mately 80% of the total words were 
correct in the undelayed condition, 
approximately 60% in the .2 sec. con- 
dition, for an over-all reduction of 
about one-fourth. 

Variation of total sentence dura- 
tion, the second curve of Figure 2, 
closely paralleled that for errors, the 
peak at .2 sec. — in general agree- 
ment with the finding of Black (2), 
who reported maximum duration of 
five-syllable phrases at .18 sec. The 
maximum effect of time delay under 
the present conditions was mean dura- 
tional increase of approximately 40%. 
In order to explore the possibility that 
time delay might operate differently 
upon the durations of phonations and 
pauses certain additional measurements 
were made, of which those pertaining 
to phonation are shown in Table 1. 
There it will be noted that the mean 
duration of phonations (i.e., uninter- 
rupted periods of phonation) varied 
in a manner generally like that for 
total sentence duration and that the 
proportionate amounts of total time 
devoted to phonation and pause did 
not change radically with time delay, 
but firm conclusions are not war- 
ranted because the one-sentence 
sample was undoubtedly too short to 
furnish a good answer to this question. 

The effect of time delay upon vocal 
sound pressure was to produce a mean 
increase of 10 to 12 db which, as 
shown in Figure 2, did not change 
substantially over the range of time 
delays studied.* The data indicate that 


*Points selected for measurement were 
the graphic Poa ignoring fluctuations 
smaller than five db. The average record 
contained approximately nine such points. 
Measurements were made re the same ar- 
bitrary reference for all samples; the meas- 
ure for each sample was the mean of the 
peak measurements; the group means in 
Table 1 have been expressed re the mean 
for the undelayed condition. 


the vocal response to time delay is 
quite different in this dimension from 
what it is in articulation and duration, 
the ‘peak,’ if it may so be called, be- 
ing very broad and not defined within 
the range of the experimental delays. 
The large, undifferentiated change 
suggests a general vocal reaction to 
delayed feedback, which may be in- 
terpreted as reflecting the increased 
muscular tension implicit in the effort 
to maintain system control. 


Although the elevated intensity was 
not auditorily useful to the subject in 
this particular experiment, beyond the 
delayed pauses, a conditioned response 
to interference may have been a fac- 
tor. It is not believed that the plateau 
can be attributed to either vocal, in- 
strumental, or auditory limiting. The 
subjects gave no appearance of ex- 
treme effort, and informal trial by the 
experimenter and others showed that 
the obtained vocal levels were con- 
siderably below maximum. The in- 
strumental precautions and the rela- 
tionships to the threshold of discom- 
fort have been reviewed above (Pro- 
cedure). Study of the individual 
graphic pressure records revealed no 
signs of over-modulation or of re- 
striction of peak variation. 


Results for the remaining basic 
measurement, fundamental frequency, 
are shown in the last section of Table 
1. The nature of the changes in cen- 
tral tendency (‘pitch level’) may best 
be appreciated in Figure 2, which 
shows a curve similar to that for 
sound pressure, namely, an elevated 
plateau which changed little as a 


‘Measurement was by consecutive time 
units of 05 sec. The mean frequency of 
each time unit was measured, yielding ap- 
proximately 80 such measures for the aver- 
age sample. For each sample the mean and 
standard deviation of these primary meas- 
ures were calculated. The means of Table 
1 are group means of the sample measures. 
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function of delay interval. The eleva- 
tion is substantial, amounting to about 
three and one-half semitones, and 
could readily be perceiv ed in the re- 
cordings. The change is interpreted 
as ensuing from increased muscular 
tension in the vocal mechanism ac- 
companying the attempt to resist ex- 
perimental interference with the re- 
sponse, and paralleling the changes in 
sound pressure. 

The last row of means in Table 1 
shows that the mean standard devia- 
tion of frequencies used was altered 
little by time delay. This finding is 
typical of the negative results of sev- 
eral other standard measures of vari- 
ability (range, number of changes in 
direction, inflection, etc.) that were 
made and not shown. It should not be 
concluded, however, that intonation 
was unchanged by time delay. Plots 
of frequency versus time were made 
for each sample and disclosed that the 
rather patterned curves for the un- 
delayed condition were radically 
changed in the delayed conditions. 
The intonational chaos was so great, 
in fact, that careful study resulted in 
no sensible hypotheses upon which to 
base measurements to reveal its nature. 
It was concluded that analysis of this 
factor should await later experiments 
designed for the specific purpose. 

In view of the above findings it 
would appear that articulatory errors 
and increased duration may be re- 


Taste 2. Group means for measures of rate in 
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garded as direct effects of delayed 
auditory feedback, while increased 
mean sound pressure and fundamental 
frequency are indirect effects. It ap- 
pears that the direct effects are deter- 
mined by the phase relationships of 
input and feedback. It also seems 
proper to assume that the speaking 
system operates on the basis of wnits 
of speech control (4) which vary in 
period. Thus when time delay is held 
constant, the phase relationships, 
changing with changes in unit period, 
will become critical with a frequency 
determined by the frequency of 
occurrence of units which have 
riods critically related to the fixed 
time delay. In other words, the 
amount of direct disturbance of the 
system produced by a given time 
delay will be proportional to the num- 
ber of units of a given period which 
occur in a given series of units. The 
idea is advanced, therefore, that dis- 
turbance functions for the direct 
effects, such as the upper two curves 
of Figure 2, provide a basis for in- 
ferring the general characteristics of 
a frequency distribution of the periods 
of the hypothetical units of speech 
control. The skewed shape of the dis- 
tribution is plausible. Thus Verzeano 
(12, 13), measuring only the time 
parameter, defined a ‘unit’ of the 
speech output as the series (of phona- 
tions and pauses or of uninterrupted 
phonation) produced between two 


number per second. 








Rate of: Time Delay (sec.) 
0 Pe 2 4 8 
Total Words 4.1 2.7 2.4 2.6 3.1 
Articulatory Errors 8 1.2 1.5 1.4 1.3 
Error Words 8 9 9 9 9 
Correct Words 3.3 1.8 1.5 1.7 2.2 
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pauses of specified duration or greater 
and derived a group of distributions 
which all were skewed, although the 
degree of skewness varied with the 
defining pause. It is not, of course, 
suggested that the unit of speech con- 
trol should be identified with the 
Verzeano unit, or with any of the 
usual phonatory, phonetic or linguis- 
tic units. It seems more likely that the 
unit of control, although related to 
such units, is more fundamental, and 
that it may consist, at any given time, 
of one or a number of such conven- 
tional units, or of a fraction of the 
smallest phonetic unit. As for assign- 
ment of abscissa values to the hypo- 
thetical distribution, it is not believed 
that operation of the system is suffi- 
ciently well understood as yet to 
permit it.® 

It is interesting to conjecture, as 
have Black (2) and Lee (8), about 
possible relationships between the in- 
terval of time delay that yields maxi- 
mum disturbance and the durations of 
conventional speech output units such 
as syllables, words, phonations, etc., 
about which there is some informa- 
tion. The criterion of disturbance, 
however, is not yet established, the 
data are meager, and the necessary 
qualifications are numerous. The mode 
duration of such a unit is the proper 
statistic for the hypothesis, and al- 
though some means are available, they 
have limited serviceability because of 
the large skewness of the distributions. 


For example, if instability is maximal 
with phase ye oma of 360°, the time 
delay values o Figure 2 might be reason- 
able approximations, but if the critical 
phase is 180°, the mode would be in the 
neighborhood of .4 sec. Provisionally, this 
experimenter, viewing the unit of control 
as most probably a relatively long bio- 
acoustic cycle, inclines toward the latter 
speculation, but is not yet prepared to de- 
fend the position firmly with evidence or 
theory. 
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Ficure 3. Variation of rate of articulatory 
errors, error words, total words and cor- 
rect words with time delay. Ordinate is 
rate /undelayed rate. 


Measurements of Rate. The individ- 
ual measurements of articulation and 
duration were used as a basis for 
various measures of rate in units per 
second, with results summarized by 
the means presented in Table 2.° The 
sets of means were the basis for 
Figure 3, where they have been 
plotted to a common ordinate, rela- 
tive rate, using the mean rates for the 
undelayed condition as respective con- 
stants. The curve for rate of total 
words follows immediately from the 
durations, the measure being propor- 
tional to the reciprocal of duration. It 


“The values are group means calculated 
from primary rate measures of individual 
samples, i.e., not calculated from the means 
of Table 1. 








shows the general retardation to 60- 
75% of the usual rate of output. As 
plotted in Figure 3 the curve repre- 
sents the effects upon the rate of any 
text unit. 


The upper curves of Figure 3 are 
of interest not only because they show 
the nature of changes in rate of error, 
but also because they allow compari- 
son of the relative amounts of disturb- 
ance in articulation and duration. It 
was suggested above that disturbance 
of articulation was probably the more 
important, although both were termed 
direct effects of time delay. In dis- 
cussing Figure 2 the similarities of the 
two curves were noted, but it will be 
remembered that the ranges were 
equated in plotting, so that those 
curves do not depict comparative 
proportionate changes relative to the 
undelaved condition. Both numerator 
and denominator of the error rate 
ratio are increased by time delay, and 
if both were to increase by equal pro- 
portions (¢.g., twice as many errors 
in double the time), the ratio would 
remain unchanged, while departure 
from the undelayed ratio would indi- 
cate imbalance between the two forms 
of disturbance. 

The top curve of Figure 3 shows 
that the rate with which instances of 
error occurred increased for all de- 
layed conditions and that the effect 
upon articulation was so relatively 
powerful that the curve has the famil- 
iar shape even though the concurrent 
durational increases were such as to 
tend to flatten it. The difference be- 
tween this curve and the curve for 
total word rate in the same figure is 
entirely in the numerator. It seems ap- 
propriate, therefore, to suggest that. 
of the two direct effects of delaved 
auditory feedback, articulatory crror 
is primary and increased duration 
secondary. Figure 3 also shows a 


j 
& 


curve for rate of error words, which 


is not inflected by delay interval, but’ ’ 


is greater than one for all delayed 
conditions. 


The final set of means in Table 2 


- 


and the lowest curve of Figure 3 
relate to a measure of the efficiency 
type, correct word rate, which indi- 
cates disturbance inversely. Since 
numerator and denominator do not 
tend to cancel each other as in error 
rate, the ratio becomes smaller if 
number of correct words is reduced, 
if duration is increased or if both oc- 
cur, and is weighted by both direct ef- 
fects of time delay. Thus it seemed to 
have promise for prediction of total 
disturbance, as might be judged by an 
independent observer, for example. It 
also accounted for an observation that 
was made in study of individual re- 
cordings and measurements: total dis- 
turbance in a given sample involved 
in many Cases a seeming compromise 
with the interference, in which dura- 
tion was ‘traded’ for articulation, or 
vice versa, but in proportions that 
varied from case to case (i.e., imper- 
fect intercorrelation of articulation 
and duration). Apart from the effects 
of delayed feedback, it was thought 
that the concept might have some use- 
fulness in objective measurement of 
speaking performance. The possibility 
of application to this long-standing 
problem was especially interesting, 
because determination of the basic 
quantities had been found to be rela- 
tively easy and reliable, as shown 
above. 

The curve for correct word rate in 
Figure 3 has the expected location 
below that for total word rate. It is 
inversely related to the error and 
duration curves of Figure 2, and simi- 
lar in shape. As the measure has been 
expressed for plotting in Figure 3, 
the ordinate may be read as an index 


Ae 
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Tasie 3. Representative mean differences between pre— and post-experimental undelayed con- 
ditions and experimental amplified, undelayed condition. 











Pre-experimental Post-experimental 





Unamplified Amplified 
Error Words (N) -0.4 -1.0 
Sample Duration (sec.) -0.11 —0.02 
Correct Word Rate (N/sec.) 0.2 0.3 
Mean Peak Sound Pressure (db) 1.1 1.7 
Mean Fundamental Frequency (eps) 0.6 1.9 








of articulatory efficiency, interpreted 
as indicating degree of achievement of 
an arbitrary standard established by 
the correct word rate in the unde- 
layed condition, or it may be sub- 
tracted from 1.0 to yield a disturbance 
measure. The ratio is applicable to any 
text for which the standard of correct 
word rate has been established, and 
becomes sensitive to small articulatory 
disturbances if the standard number 
of correct words is taken as equal to 
the total number of words. The dura- 
tion standard might be determined 
empirically, predicted from existing 
data or specified arbitrarily. Such a 
ratio may be generalized as: 
W.D, 
W,D,’ 
where W, is obtained number of 
correct words, D, is normal dura- 
tion, W, is total number of words, 
and D, is obtained duration, D, /W; 
being a constant for the text. It will be 
observed that inter-comparison of dif- 
ferent texts is possible by means of 
this expression. The index is proposed 
strictly as a device for objectifying 
this aspect of the speech output, and 
its validity in measuring goodness of 
performance as judged by a listener 
is not here in question. Study of that 
problem and refinement of the meas- 
ure are subjects of a later report. 

Pre- and Post-experimental Condi- 





I= 


tions. It has been mentioned above 
(Procedure) that the five conditions 
of the main experiment were preceded 
and followed, respectively, by an 
unamplified, undelayed condition and 
an amplified, undelayed condition. 
Measurements of these samples were 
also made, with the general result that 
all differences between them and the 
samples from the amplified, undelayed 
condition of the experiment were 
small. Differences between means are 
shown in Table 3 for representative 
measures. The purpose of the pre- 
experimental condition was to furnish 
a control for the amplification factor, 
particularly with respect to vocal in- 
tensity, which would have been at- 
tenuated had amplification in the un- 
delayed condition of the experiment 
been excessive. The comparison does 
not indicate that such occurred. The 

st-experimental condition was in- 
cluded to allow perseverative effects 
of time delay, if any, to be revealed. 
Although the possibility had no infiu- 
ence upon design of the experiment, 
the condition was simple to add. The 
results, however, showed no meaning- 
ful trends. Needless to say, these 
negative findings are not to be in- 
terpreted as indicating either that am- 
plification of auditory feedback has no 
effect upon speech output or that 
exposure to delayed auditory feed- 
back has no after-effect. 
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Summary 


Subjects read a prose text under five 
different stimulus conditions in which 
the speech output was amplified by a 
constant amount, delayed by 0, .1, .2, 
4 and .8 sec., respectively, returned 
to the cars via earphones, and mixed 
with the undelayed, unamplified, 
lower-level auditory feedback. Meas- 
urements of the responses yielded the 
following results: 


1. Delayed auditory feedback re- 
sulted in various types of speech dis- 
turbance, among which were in- 


creased number of articulatory errors, 


longer duration, greater sound pres- 
sure and higher fundamental fre- 
quency. 

2. The effect was found to be se- 
lective within the range of time delays 
employed. Disturbance curves for 
articulation and duration were posi- 
tively skewed with prominent peaks 
at .2 sec.; for sound pressure and fre- 
quency they were essentially unin- 
flected throughout the range. Disturb- 
ances of articulation and duration 
were interpreted as direct effects, 
those of sound pressure and frequency 
as indirect effects. The finding should 
be investigated further at other ratios 
of the amplified and unamplified feed- 
back levels. 


3. It was suggested that the curves 
for the direct effects might provide 
a basis for inferring the general shape 
of the distribution. of a hy pothetical 
unit of speech control along a time 
abscissa. The curves need extension 
beyond the present range and more 
precise definition at the short inter- 
vals of time delay, particularly around 
the point of peak disturbance. 


4. Delayed auditory feedback in- 
creased the rate of articulatory error, 
indicating greater effect upon articula- 
tion than upon duration and support- 


ing an interpretation of articulatory 
disturbance as the primary effect of 
time delay. This interpretation should 
be tested in other experiments. More 
detailed analysis of the articulatory 
disturbances would appear to be fruit- 
ful. 


5. Correct word rate was proposed 
as a single, inverse measure of dis- 
turbance that combines both direct 
effects of delayed auditory feedback. 
It was shown that the measure may 
be generalized in the form of an index 
of articulatory efficiency which is 
convenient, reliable, and has _possi- 
bilities of larger usefulness as a meas- 
ure of speech. 
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Measuring The Severity Of 


Articulation Defectiveness 


Sheila Morrison 


A precise scaling of severity of deé- 
fectiveness is useful in the experimen- 
tal study of any type of speech devia- 
tion. Measures of severity may be 
needed for intervals of time during 
which stimulus conditions are varied. 
It may be of importance to determine 
the extent to which severity of a 
speech deviation is related to some 
other variable under study. An index 
may be needed for evaluation of prog- 
ress made during therapy. 


Quantitative descriptions of defec- 
tive articulation usually have been 
based on frequency counts of speech 
sounds correctly or incorrectly pro- 
duced. Bangs (/), using a detailed 
analysis of articulation errors of the 
feeble-minded, studied the relationship 
between intelligence and the devel- 
opment of speech. Templin (5) 
compared two methods of testing 
articulation with scores based upon 
percentages of speech sounds cor- 
rectly produced. Roe and Milisen (4) 
used frequency counts to compute 
mean error of articulation and per- 
centages of certain types of errors 
at several age levels. This was done 
for the purpose of examining the 
effect of maturation upon defective 
speech. 
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Wood (7) attempted to quantify 
social adequacy of connected speech 
by devising an articulation index to 
obtain a quantitative measure of artic- 
ulation ability. Each consonant was 
weighted with respect to its relative 
frequency of occurrence in the lan- 
guage. 

Wright (8) sought a more refined 
method for obtaining quantitative 
measurements of defective articulation 
than mere enumeration of consonant 
errors. Recognizing the fact that 
speech sounds vary in degree of de- 
fectiveness as well as in type, he em- 
ployed a seven-point descriptive scale 
which included four levels of dis- 
tortion. The scale increased in severity 
from the correct production of ‘a 
sound through four levels of distor- 
tion, to a substitution level, and finally 
to the level of omission. The rationale 
for the order of severity described by 
the scale was based on the findings of 
Roe and Milisen (4) with respect to 
the effect of maturation upon type of 
error. The scale does not take into 
account any variation in severity 
which might be related to differing 
defective speech sounds and to vary- 
ing combinations of them. ’ 


Curry, Kennedy, Wagner, and 
Wilke (2) investigated the possibility 
of scaling the degree of daliniey in 
articulation from the discriminatory 
reactions of observers. Recordings 
from the speech of 10 children whose 
articulation ranged from normal to 
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unintelligible were judged by the 
method of paired comparisons. Only 
a few scaled samples were obtained. 


The problems associated with ob- 
taining quantitative measures of the 
severity of defective articulation are 
related to the complex nature of 
speech behavior. Indices based solely 
on the frequency of error may be 
inadequate for some clinical and ex- 
perimental purposes. Quantifying the 
psychological effect upon the listener 
may be important and useful. Because 
the psychological reactions of a lis- 
tener probably vary with respect to 
differing defective speech sounds and 
to varying combinations of them, the 
assumption that a mere enumeration 
of them would be sufficient seems 
unreasonable. 


If a listener’s reactions to defective 
articulation do vary as suggested, 
quantitative measures of severity for 
large numbers of speech samples might 
often be required if experimental 
questions are to be answered satisfac- 
torily. To develop a practical meth- 
odology for obtaining these measures 
would appear to be of importance. 


The question arises as to whether 
a method first employed by Lewis 
and Sherman (3) for psychological 
scaling of the auditory characteristics 
of stuttering might prove useful in 
the psychological scaling of articula> 
tion defectiveness. Severity of the 
audible characteristics of stuttering 
was reliably measured by the psycho- 
logical scaling method of equal- 
appearing intervals. Measures were 
obtained for isolated speech segments, 
nine seconds long, from recordings of 
the speech of stutterers. A nine-point 
equal-appearing intervals scale was 
employed with ove representing least 
severe stuttering and mine representing 
most severe stuttering. 


The major purposes of the present 
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study were (a) to investigate the re- 
liability of measures of articulation 
defectiveness obtained by the method 
of equal-appearing intervals from re- 
sponses of groups of observers to 
short segments of continuous speech 
and (b) to construct a severity scale 
of articulation defectiveness with re- 
corded short segments of continuous 
speech. 


A preliminary experiment was con- 
ducted to determine the length of the 
speech segments to be employed in 
the major investigation. 


Preliminary Investigation 


Stimulus Material. Recordings of 
conversational speech were obtained 
from 66 children (45 boys and 21 
girls) between the ages of five and 10 
years. The children were selected by 
the experimenter to represent a range 
of articulation ability from normal to 
severely defective. One minute of 
continuous speech was selected from 
each of 60 of the recordings. Six of 
the recordings were less than one 
minute in length. The children were 
from the Columbus, Ohio grade 
schools and The Ohio State Univer- 
sity Speech and Hearing Clinic. Con- 
tinuous speech was elicited by en- 
couraging the children to relate stories 
and personal experiences. 


All recordings were made in con- 
ditions of quiet on a Magnecord tape 
recorder, Model PT-6V, with an 
Altec, Model 21C, condenser micro- 
phone. The tape speed was 15 inches 
per second. Copies of the original re- 
corded one-minute samples were made 
by dubbing from the Magnecord, 
Model PT-6V, to another Magnecord, 
Model PT-6P. The dubbed copies 
were re-recorded to maintain an ap- 
proximately constant volume level on 
the Magnecord VU meter. 
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Taste 1. Comparisons of two sets of scale values for each of three sets of speech segments as ob- 
tained from ratings by Group 1 (40 naive observers) and Group 2 (12 trained observers). 











Segment Length Group Mean Diff. ¢ r Mean Q 
1 5.70 -95 
5 sec. 13 .93 .97 
2 5.83 1.19 
1 4.97 1.14 
10 sec. .42 1.94 -96 
2 5.44 1.33 
1 4.12 1.13 
15 sec. .39 1.95 94 
2 4.51 1.05 








*t (df = 19) = 2.093 at 5% level of significance. 


Listening Conditions. Groups of ob-\ 


servers listened in a quiet classroom 
to short segments of speech dubbed 
from the one-minute samples of con- 
tinuous speech. The instrumentatiori 
for the listening sessions consisted of 
the Magnecord, Model PT-6V, a 
MacIntosh amplifier, Model 50 W-2, 
and an Altec loud speaker, Model 
400B. 


Observers. Both naive and eeghiet 
cated observers were used. The naiv 

observers were undergraduate students 
in an elementary speech course in 
voice and diction. The sophisticated 
observers were advanced students in 
speech pathology, trained and ex- 
perienced in clinical evaluation of 
articulation defects. 


Scaling Method. During each of thé 
listening sessions, isolated short seg- 
ments of tape-recorded speech were 


presented to observers for scaling of \ 


severity of articulation defectiveness 
by the rating method of equal-appear- 
ing intervals employing a nine-point 


scale, extending from one, represent- } 


ing least defective articulation, to, 
nine, representing most defective ar- 
ticulation. Median scale values and 
Q-values were obtained from the 
judgmental responses of the several 


groups in the way described by Thur- 
stone and Chave (6). 


Selection of Segment Length. The 
first problem was to decide upon the 
length of speech segment to be em- 
ployed in the major investigation. It 
seemed reasonable to expect that reli- 
able estimates of severity might be 
obtained for samples lasting only a 
few seconds. For some experimental 
purposes, reliable estimates of severity 
for quite short segments might be 
useful. Also, reliability of estimates 
might be importantly related to seg- 
ment length. 


Three sets of speech segments with 
20 segments in each were dubbed 
from 60 of the original recordings. 
The lengths of the segments in the 
three sets were respectively 5, 10, and 
15 seconds. 

Two sets of median scale values 
were obtained for each of the three 
sets of speech segments from the re- 
sponses of two groups of observers: 
(a) 40 naive observers and (b) 12 
expert observers. 

To establish a range of defective 
articulation for the observers, seg- 
ments of speech selected by the ex- 
perimenter to represent the extremes 
of the severity continuum were pre- 
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sented first. Several of the experi- 
mental segments of speech were 
presented prior to the presentation of 
each set of 20 segments to acquaint 
observers with the nature of the 
stimuli. Observers recorded judgments 
immediately following the presenta- 
tion of each speech segment. A two- 
second interval separated adjacent 
segments. 

Pearson’s correlation procedure was 
employed along with a test of the 
po aes between the means of the 
two sets of scale values for each dura- 
tion. Also computed were the values 
of Q, the semi-interquartile range, 
which measures the dispersion of 
judgments. 

The results of this preliminary in- 
vestigation are summarized in Table 
i. The expert observers in genera 
tended to rate the segments somewhat 
more severely than did the naive ob-) 
servers. The obtained mean differences 
were, however, non-significant, as in- 
dicated by the results of t-tests re- 
ported in ‘Table 1. The obtained high 
Pearson 7's, also reported in Table 1, 
indicated high agreement between 
expert and naive raters with respect 
to relative placement of the segments 
along the severity continuum for each 
of the three segment lengths. Differ- 
ences among Q-values for the three 
durations were not large enough to 
provide strong evidence that scale 
values for any one duration were more 
reliable than for any other duration. 


Another procedure was employed 
to obtain the opinions of the expert 
observers on segment lengths. The 
20 segments of each of three durations 
of 5, 10, and 15 seconds were pre- 
sented once again to the 12 expert 
observers. The experts were instructe 
to make a decision on the length of 
segment which seemed preferable for 
making a correct judgment. The, 
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preferences were about evenly divided 
between the 5-second and the 10-) 
second lengths. The experts agreed 
that the 15-second length seemed un- 
necessarily long. Several individuals 
reported that the response to this 
segment length was determined before 
the end of the segment, that a re- 
sponse to the segment as a whole was 
difficult. 


A consideration of the opinions of 
the experts, together with the lack of 
evidence to indicate differences among 
length of segments in reliability of 
obtained scale values, led to the de- 
cision to include both the 5-second 
and the 10-second lengths in the major 
investigation. 


Major Investigation 


Stimulus Material. To obtain stimu- 
lus material which might display all 
levels of severity, two short speech 
segments, one of 5 seconds duration 
and one of 10 seconds duration, were 
dubbed from each of 60 of the origi- 
nal samples. Two tapes were prepared, 
one with 60 5-second segments and 
one with 60 10-second segments. A 
two-second interval separated adjacent 
segments. 

Presentation of Stimulus Material. 
Each of the two sets of 60 speech 
segments was presented for rating on 
the nine-point severity scale to a 
group of naive observers and also to 
a group of expert observers with from 
32 to 36 listeners in each group. 

At the beginning of each of the 
four experimental listening sessions, 
the observers were instructed to rate 
the segments on a nine-point equal- 
appearing intervals scale with one 
representing least severity and nine 
representing most severity. A range 
of severity was established by the 
same procedure employed for the pre- 
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liminary investigation. Observers were 
further acquainted with the nature of 
the experimental task by the presenta- 
tion of 12 segments of the length to 
be rated before actual rating was 
begun. 


Reliability of Obtained Scale Values. 
Reliability of the obtained scale values 
and their precision with respect to 
placing the segments along the sever- 
ity continuum were evaluated by em- 
ploying the Pearson r procedure and 
by the t-test. The results indicated! 
that all four sets of scale values were 
highly reliable and also quite precise. 
The correlation between the two sets 
of scale values for the 10-second seg- 
ments was .98 and for the 5-second 
segments, .97. Differences between 
means for the same comparisons were 
quite small, .11 in each instance, and 
non-significant.’ 


Selection of Segments for Severity 
Scales. To construct severity scales of 
articulation defectiveness, four sets of 
nine segments each, with one segment 
at each of the nine levels of severity, 
were selected from the 60 10-second 
segments and also from the 60 5- 
second segments. The mean of the 
two scale values obtained from the 
responses of naive observers and from 
the responses of expert observers was 
employed in making the selection. 
The mean of the two Q-values for 
each segment was also a criterion for 
selection since smaller Q-values are 
indicative of greater reliability. 

The selected segments were ar- 
ranged in order of severity from 
least to most severe within each set 


i (df = 59) = .11/.076 = 1.45 for 10- 
second segments. 
t (df = 59) = .11/.10 =1.10 for 5- 


second segments. 
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of nine segments with one segment 
at each of the nine levels of severity 
for use in training individuals to rec- 


ognize the various levels of severity. / 


Summary 


The purpose of this article was to 
describe a method for obtaining pre- 
cise measures of articulation defec- 
tiveness for short segments of con- 
tinuous speech. Reliable scale values 
of severity were obtained for seg- 
ments five seconds long and for seg- 
ments 10 seconds long by the use of 
the scaling method of equal-appearing 
intervals. A tape-recorded severity 
scale was constructed for each of the 
two segment lengths. 
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Reliability Of Individual Ratings 
Of Severity Of Defective Articulation 


Dorothy Sherman 
Sheila Morrison 


The basic problem of this experiment 
was to determine whether reliable 
scale values of severity of articulation 
defectiveness could be obtained from 
the responses of an individual ob- 
server. The observer was trained 
with a previously constructed, tape- 
recorded, severity scale of articulation 
defectiveness. 

The methodology employed was an 
adaptation of a procedure developed 
by Sherman (4) for obtaining scale 
values of severity of audible charac- 
teristics of stuttering for recorded 
speech samples several minutes long. 


Procedure 


Stimulus Material. Fifty one-minute 
recordings of continuous speech of 
children were selected from 60 one- 
minute recordings employed by Mor- 
rison (3) in studying scale values of 
articulation defectiveness. The 60 
speech samples had been chosen to 
represent a range from normal articu- 
lation to severely defective articula- 
tion. The criterion for selection of 
the 50 samples was agreement among 
three observers with respect to ab- 
sence of extraneous stimuli which 
might seriously interfere with valid 


Dorothy Sherman (Ph.D., State Univer- 
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judgments of articulation defective- 
ness. The observers had had consider- 
able experience with clinical speech 
correction. Samples were ruled out if 
any one of the following character- 
istics was judged to be present: defec- 
tive voice quality, obvious immaturity 
of language development, deviant 
pitch usage, deviant rhythm, or back- 
ground noise in the recording. 

Two copies of the selected 50 one- 
minute samples were tape-recorded. 
The one-minute samples of one copy 
were divided into 10-second segments; 
the samples of the other copy were 
divided into five-second segments. 
One experimental tape was prepared 
from the resulting 300 week seg- 
ments and another from the resulting 
600 five-second segments. Within each 
experimental tape the short segments 
were arranged in random order. One 
restriction was placed on the random- 
ization. No two segments from any 
one speech sample were placed im- 
mediately adjacent to each other. This 
precaution was taken for the purpose 
of aiding the observers in making in- 
dependent judgments. Announcements 
by number were recorded immedi- 
ately before each segment. A two- 
second interval separated adjacent seg- 
ments. 


Observers. One group of 10 ob- 
servers judged the 600 five-second 
segments; another group of 10 ob- 
servers judged the 300 10-second seg- 
ments. The observers were students 
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Taste 1. Summaries of analyses of variance testing differences among observers with respect 
to general level of rating 50 one-minute speech samples. 








Source df 88 ms F 

5-second segments 

Observers (O) 9 72.397 8.04 31.58* 

Samples (8S) AY 1948 .745 39.77 

Os 441 112.332 0.25 

Total 499 2133 .474 
10-second segments 

Observers (O) 9 26.007 2.89 10.03* 

Samples (S) 49 2118.240 43.23 

os 441 127.100 0.29 

Total 449 2271.345 








*F = mso/msos. 


from advanced courses in speech 
pathology. 

Training Material. Tape-recorded 
severity scales of articulation defec- 
tiveness were available from a previous 
experiment (3). Two severity scales 
had been constructed, one with 10- 
second speech segments and a second 
with five-second speech segments. 
Each severity scale consisted of four 
sets of nine segments each with one 
segment at each of nine levels of 
severity. The segments were arranged 
in order of severity from least to most 
severe within each set of nine seg- 
ments. These severity scales were em- 
ployed to train the observers to recog- 
nize levels of severity. 

Training Sessions. A training session 
of about one and one-half hours for 
each of the two groups of observers 
was conducted on the day preceding 
the experimental judging session. 

Observers first listened to the ap- 
propriate previously constructed se- 
verity scale. They were then given 
instructions for rating the speech seg- 
ments on a nine-point equal appearing 
intervals scale extending from one, 
representing least defective articula- 
tion, to nine, representing most defec- 


F o5(df =9 and 441) = 1.94 


tive articulation. They were told that 
ratings should be based’ on the seg- 
ment as a whole; they were cautioned 
to avoid being influenced by general 
effectiveness insofar as possible. They 
then made practice judgments of levels 
of severity for the 36 segments of 
the severity scale arranged in random 
order. The same 36 segments were 
presented a second time. After each 
segment the experimenter announced 
the previously established level of 
severity in order that the observers 
might evaluate their practice judg- 
ments. This entire procedure was then 
repeated. Further practice was pro- 
vided with the presentation of 60 
additional segments. 

An additional training session of 
about 40 minutes preceded each ex- 
perimental judging session. The ob- 
servers again listened to the appro- 
priate previously constructed severity 
scale. They then practiced judging 
the first 75 experimental segments. 
These judgments were not included in 
the data. The same 75 segments were 
repeated for final judging at the end 
of the experimental session. 

Experimental Listening Sessions. 
The experimental speech segments 
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were presented for observer judg- 
ments by the same procedure em- 
ployed during the training sessions. 
Each of the two experimental listen- 
ing sessions, one for the 10-second 
segments and one for the five-second 
segments, required approximately two 
and one-half hours. This included the 
time for the second preliminary train- 
ing and practice period and for two 
short rest periods. 


Results and Discussion 


Scale Values. Two sets of mean 
scale values of the severity of defec- 
tive articulation were obtained for 50 
one-minute speech samples from the 
responses of 20 individual observers. 
In one set, 10 means were obtained 
for each one-minute sample from re- 
sponses of 10 observers to six 10- 
second segments; in the other set, 10 
means for each one-minute sample 
were obtained from the responses of 
10 observers to 12 five-second seg- 
ments. The total number of criterion 
measures was thus 1000, with 500 
mean scale values in each set. 

Reliability of Individual Observers. 
The intraclass correlation technique 
for evaluating the reliability of in- 
dividual ratings as described by Ebel 
(1) was applied to each set of 500 
mean scale values. Analyses of vari- 
ance for each set are summarized in 
Table 1. Observers who rated five- 
second segments and also observers 
who rated 10-second segments differed 
significantly in general level of rating. 
For this reason the formula which 
removes the ‘between observers’ vari- 
ance in estimating the reliability of 
ratings was employed. The obtained 
intraclass correlation was .94 for each 
group of observers. Individual mean 
scale values for one-minute samples 
derived from judgments of individual 
observers are thus apparently equally 
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reliable for both segment lengths. The 
obtained high correlation coefficients 
are strong evidence that satisfactorily 
reliable mean scale values of severity 
of defectiveness of articulation can 
be obtained from the responses of a 
single observer trained with a pre- 
viously constructed severity scale, at 
least for one minute speech samples. 
Reliability of the method for shorter 
samples could be evaluated by the 
same procedure. 


The method of obtaining the meas- 
ures of severity would be simplified if 
observer responses were obtained at 
consecutive intervals throughout each 
speech sample. The feasibility of the 
latter procedure is a problem for 
further investigation. This method has 
been useful in scaling the severity of 
stuttering (3). Severity of articulation 
defectiveness, however, is probably 
less variable from one consecutive 
short speech segment to another than 
is severity of stuttering. For this 
reason the independence of judgments 
of articulation defectiveness at con- 
secutive intervals is open to question. 

Reliability of the mean scale values 
was also evaluated for each of the 20 
observers separately. Each set of 50 
mean scale values derived from the 
responses of a single observer was cor- 
related with a set of means of the 
corresponding mean scale values de- 
rived from the responses of the other 
nine observers for each method of 
presentation. The range of the ob- 
tained Pearson 7r’s was from .93 to .98 
for the 10-second segment presenta- 
tion and from .95 to .99 for the five- 
second presentation. The placement 
of the means in relative positions along 
the severity dimension was thus evi- 
dently quite precise for each indi- 
vidual observer. 


Observers, as already noted, differed 
significantly in general level of rating; 
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TaBLe 2. Summary of analysis of variance for evaluation of differences between two groups of 
observers with respect to mean scale values of severity of defective articulation. One group judged 
speech samples by the 10-second segment method and the other group by the five-second segment 











method. 
Source df 8s ms F 
Between Observers (19) 117.294 
Observer Groups (G) 1 18.890 18.89 3.46* 
Error (b) 18 98 .404 5.47 
Within Observers (980) 4306 .414 
Samples (S) 49 4031 .746 82.28 
Gs 49 35.238 0.72 2.65f 
Error (w) 882 239.430 0.27 
Total 999 4423 .708 








*F = msg /™MSerror(b)- 


TF = msgg/MSprroriw)- Fo5(nearest tabled df = 24 and 120) = 


that is, they differed with respect to 
placing the means in absolute posi- 
tions along the severity dimension. 
Interpretation of absolute values of 
scale positions obtained from re- 
sponses of several individual observers 
must thus take into account not only 
reliability indicated by correlation but 
also differences with respect to gen- 
eral level of rating. 


The critical difference required for 
significance at the five per cent level 
was .21 for the group which re- 
sponded to the 10-second segments 
and .20 for the group which re- 
sponded to the five-second segments. 


Many of the differences among 
means of the scale values for single 
observers were significant and fairly 
large. For the 10-second segment 
group the range of the obtained 45 
differences was from .01 to .76 with 
28 of the differences significant, for 
the five-second segment group the 
range was from .02 to 1.22 with 36 
of the differences significant. Differ- 
ences for the 10-second segment 


le, d. = t 95 (2msgs/s)’2. where s = number of 


samples and df = 441. The msog for each test 
was taken from Table 1. 


F o3(df = 1 and 18) = 4.41. 


1.61. 


group were significantly* smaller than 
tor the five-second segment group. 
Whether this is a function of the par- 
ticular observers assigned to each 
group or of the methods of presenta- 
tion of speech samples is not readily 
apparent. Any satisfactory explanation 
must await further inv estigation. 


Comparison of Two Speech Seg- 
ment Lengths for Obtaining Mean 
Scale Values of Severity of Defective 
Articulation. Mean scale values ob- 
tained for speech samples presented 
in 10-second segments were compared 
with mean scale values for the same 
speech samples presented in _five- 
second segments by an analysis of 
variance classified by Lindquist (2) 
as a Type I mixed design. This anal- 
ysis is summarized in Table 2. The 
significant interaction between speech 
samples and observer groups indicates 
that differences between the two mean 
scale values obtained with two seg- 
ment lengths varied from one speech 
sample to another. The trends of 
severity were, however, much the 
same, in general, for the two observer 


3s & = 
= 3. 


88) = (48 — .30) /.053 
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groups. For only two of the 50 
samples was the obtained difference 
between observer groups as much as 
one scale unit. Any difference be- 
tween the two trends was inconsistent. 
Correlation of the two sets of means 
resulted in a Pearson r of .98. 


In view of the lack of a consistent 
difference in trends and the obtained 
high correlation coefficient, the inter- 
action was considered relatively un- 
important. For this reason, a test of 
the main effect of groups seemed 
justified. The samples were rated 
somewhat more severely when pre- 
sented in five-second segments than 
when presented in 10-second seg- 
ments; the means were 4.72 and 4.45, 
respectively. The mean difference of 
.27 was, however, relatively small and 
nonsignificant as indicated by the test 
of the difference between groups re- 
ported in Table 2. The results of the 
analysis thus provided no evidence 
that one segment length was prefer- 
able to the other. 


Distribution of Scale Values. Usu- 


ally, when the scaling method of 
equal-appearing intervals is used, there 
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Figure 1. Distributions of severity ratings 
of defective articulation on a _nine-point 
scale for 50 one-minute speech samples. 
Midpoints of severity intervals are given 
along the abscissa. The broken line con- 
nects frequencies for 10 observers for 5- 
second segment presentation; the solid line 
connects frequencies for 10 observers for 
10-second segment presentation. 
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Figure 2. Distributions of median scale 
values of severity of defective articulation 
on a nine-point scale for 60 10-second 
speech segments. Midpoints of severity in- 
tervals are given along the abscissa. The 
broken line connects frequencies of scale 
values obtained from responses of a group 
of naive observers; the solid line connects 
frequencies of scale values obtained from 
responses of a group of expert observers. 


is an end effect: a tendency toward a 
piling up of samples at the two ends 
of the scale. The number of samples 
in each of the eight severity intervals 
is represented graphically in Figure 1, 
both for the 10-second segment pres- 
entation and for the five-second seg- 
ment presentation. The method of 
scaling employed apparently did not 
result in a piling up of the samples 
at the extremes of the scale. As could 
be predicted from the previously 
mentioned high correlation (7 = .98), 
the distributions of the 50 samples for 
the two segment durations are 
markedly similar. 

It seemed possible that the training 
and also the sophistication of the ob- 
servers might have been important in 
eliminating the end effect. For this 
reason, the distributions of scale values 
of severity for short segments which 
were obtained in a previous experi- 
ment (3) for the purpose of con- 
structing severity scales were exam- 
ined. Dessenniied graphically in 
Figure 2 are the distributions of sever- 
ity ratings of 60 10-second segments 
for naive observers and for sophisti- 
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Ficure 3. Distributions of median scale 


values of severity of defective articulation 
on a nine-point scale for 60 5-second speech 
segments. Mid-points of severity intervals 
are given along the abscissa. The broken 
line connects frequencies of scale values 
obtained from responses of a group of 
naive observers; the solid line connects 
frequencies of scale values obtained from 
responses of a group of expert observers. 


cated observers; Figure 3 shows the 
distributions for 60 five-second seg- 
ments. 


The marked differences between 
distributions for naive and for expert 
observers appear at the extremes of 
the scale both for 10-second segments 
and for five-second segments, where 
there is a definite peaking of the dis- 
tributions for naive observers. The 
tendency toward peaking at intervals 
adjacent to the extremes of the scale 
for the distributions for expert ob- 
servers might be related to the end 
effect, or it might be simply related 
to the particular groups of 60 seg- 
ments each. Definite conclusions with 
respect to the differences between 
naive and expert observers could be 
reached only on the basis of more 
extensive research with large numbers 
of scale values. According to the re- 
sults of the present study, however, 
the most reasonable assumption would 
indicate that expert observers are less 
influenced by the end effect than 
naive observers. 

Evaluation of Segment Lengths. 
Apparently no particular advantage 
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with respect to reliability or precision 
of estimates would result from a 
choice between five-second or 10- 
second segments in obtaining meas- 
ures of articulation defectiveness on 
samples of continuous speech. For 
specific experimental purposes, how- 
ever, one length might be decidedly 
more useful than the other. For ex- 
ample, to study the contribution to 
over-all severity of specific errors of 
articulation might require the use of 
the shorter segments. For over-all 
severity measures, the use of 10- 
second segments simplifies the pro- 
cedure both with respect to prepara- 
tion of stimulus material and with re- 
spect to the computation required to 
obtain measures of defectiveness. 


Summary and Conclusions 


The purpose of this study was to 
determine whether reliable quantita- 
tive measures of the severity of de- 
fective articulation could be obtained 
from ratings of one-minute samples 
of speech by trained individual ob- 
servers. The samples were 50 one- 
minute tape recordings of the continu- 
ous speech of children, ages five to 10 
years, whose articulation represented 
a range of severity from normal to 
severely defective. Each one-minute 
sample was divided into short isolated 
speech segments and presented by 
tape recording to observers to be 
judged by the method of equal- 
appearing intervals. A nine-point 
scale, extending from one, for least 
severe, to vine, for most severe, was 
employed. 

Two groups of individual observers 
with 10 in each group judged the 50 
one-minute speech samples. For one 
group the samples were presented in 
10-second segments; for the other 
group the samples were presented in 
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five-second segments. All segments of 
one duration were presented in pre- 
arranged random order. Each group 
was trained with a previously con- 
structed severity scale. 

A set of mean scale values of sever- 
ity was computed for the 50 one- 
minute samples from the responses of 
each of the 20 observers. Reliability 
of individuals and differences between 
the two groups were evaluated. 

The following conclusions were 
drawn: 

(a) Reliable mean scale values of 
the severity of defective articulation 
can be obtained for one-minute speech 
samples from the responses of a 
trained individual observer. 

(b) Mean scale values of severity of 
defective articulation which are pre- 
cise with respect to placing one- 
minute speech samples in relative posi- 
tions along the severity continuum 
can be obtained from the responses 
of a trained individual observer. 


(c) Absolute values of severity 
measures of defective articulation are 
not necessarily comparable from one 
individual observer to another. 


(d) Five-second segment and 10- 
second segment presentation of longer 
samples of speech result in equally 
reliable mean scale values of the 
severity of defective articulation. 
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A Study Of The Relationship Between [s* 
Articulatory Ability And Language Ability E 


Norma Schneiderman 


Little evidence is available regarding 
the relationship between certain as- 
pects of language ability and articula- 
tory proficiency in children. Children 
who are retarded in language develop- 
ment often seem, in the clinical situa- 
tion, to be also those with articulatory 
errors and children with defective ar- 
ticulation are frequently delayed in 
the onset of speech and deficient in 
the ability to use language as a tool. 
Consequently, there appears to be 
a need for objective evidence con- 
cerning the relationship between ar- 
ticulatory errors and language ability 
in children. 

Williams and McFarland (/2) 
found a moderate relationship to exist 
among such measures as length of 
sentence, grammatical completeness 
and complexity, correctness of word 
usage, articulatory ability, and chron- 
ological and mental ages of preschool 
children. In their study, spoken and 
understood vocabulary did not cor- 
relate highly with the other variables. 
Davis (4) found that five and a half 
year old children who had faulty ar- 
ticulation also had significantly poorer 
scores than children with adequate 
articulation when tested for sentence 
length and the number of different 
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words used. The differences in scores 
did not hold for six and a half year 
old children. Johnson and House (6) 
found that 12 percent of children 
tested who had functional articula- 
tory defects were delayed in speech 
development. Beckey (1) discovered 
defective articulation to be frequent 
among the delayed speech cases in her 
study. 

On the other hand, when Yedinack 
(13) tested seven and a half year old 
children for articulatory ability, in- 
telligence, length of response, and 
grammatical complexity and com- 
pleteness, it was found that articula- 
tory errors and the measures of lan- 
guage ability were not significantly 
correlated. 

In case history reports of children 
with delayed speech, there are some- 
times indications of articulatory abil- 
ity lagging behind the dev eloping 
language skills Cy, Sf). 

This study ccsnenpeedl to investigate 
the relationship between articulatory 
ability and language ability in chil- 
dren six and seven years old. The 
language abilities analyzed were: 
spoken vocabulary, sentence length, 
and the rating by the classroom 
teacher of the subject’s general ability 
to express himself verbally. Articula- 
tion was examined by analysis of the 
subject’s spontaneous utterance of se- 
lected words. Mental ages of the sub- 
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jects were obtained to determine the 
varying effects of chronological age 
and mental age on the scores of ar- 
ticulatory ability and the language 
factors. 


Procedure 
Seventy children in first grade 
classes at two schools in Nassau 


County, Long Island, New York, 
were used in this study. They ranged 
in age from six years to seven years 
and one month; there were 41 boys 
and 29 girls. They came from homes 
in generally upper-middle class com- 
munities. Children with articulatory 
defects stemming from organic etio- 
logies were excluded from the sample, 
as were children suspected to be men- 
tally retarded. 

All the children were first tested 
with the Chicago Non-Verbal Ex- 
amination (2), and a mental age was 
obtained for each subject. A non- 
verbal test was used so that language 
ability would not influence the score. 

The measures of language ability 
consisted of three tests which could 
be combined into a useful measure of 
overall proficiency in linguistic ex- 
“rear ge spoken vocabulary, sentence 
ength, and the teacher’s rating of the 
child’s ability to express himself ver- 
bally. Spoken vocabulary was tested 
with the picture cards for the Van 
Alstyne Picture Vocabulary Test 
(10). This test was designed for the 
measurement of understood vocab- 
ulary, but for the purposes of this 
study, the required words were elicited 
from the subject by presentation of 
the card and a verbal question about 
the picture. Since the words were care- 
fully selected to be representative in 
difficulty, the test when administered 
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in this way can be considered to be a 
useful measure of spoken vocabulary. 
Although the test has not been stand- 
ardized for this use, norms were not 
required because the subjects were to 
be compared only with each other 
and not with any other population. 

The mean length of 15 sentences 
was determined for each subject. To 
insure that the stimulus was the same 
for each subject, all the children were 
presented with a list of common nouns 
and asked for definitions. The words 
were taken from the first five hund- 
red words of the Gates (5) reading 
vocabulary list for children in the 
primary grades. Five words were used 
in a practice period for each child, 
and the responses to the next 15 were 
noted. 


To supplement these objective but 
limited tests of language ability, a 
third measure was added which would 
vield a picture of each child’s overall 
skill in language. Classroom teachers 
were asked to rate each child for gen- 
eral ability to express himself linguis- 
tically. The rating included not only 
amount of language and extent of vo- 
cabulary, but also accuracy in word 
usage, grammatical usage, and gen- 
eral facility in handling words for ex- 
pression of needs and ideas. The 
ratings were made along a five point 
scale, ranging from ‘very poor’ to ‘su- 
perior. 

The scores for the three measures 
of language ability were weighted so 
that they contributed equally to a 
Combined Language score for each 
subject. The individual subject’s Com- 
bined Language score was used to in- 
dicate his level of language ability as 
compared to that of the other subjects 
in the study. 
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TaBLe 1. Coefficients of correlation among language scores, articulation scores, and mental and 


chronological ages. 

















Combined Articu- 
Vocabulary Sentence Teacher's Language lation 
Length Rating Score Score 
Chronological Age 45* -.22 .66* .25F -.17 
Mental Age 48* - .003 .41* .28T -.35* 
Vocabulary VW .46* 
Sentence Length .41* 
*Significant at the 1% level 
{Significant at the 5% level 
The final measure administered to (+) weighted vocabulary score, (5) 


the subjects was that of articulatory 
ability. Articulation scores were ob- 
tained with the Test Cards accom- 
panying the Speech Improvement 
Cards ieveloped by Bryngelson and 
Glaspey (3). These cards test the 
speech sounds and blends found by 
the authors to be most frequently dif- 
ficult for children. The articulation 
score obtained for each subject rep- 
resented the number of defective 
sounds in the 51 items included in the 
test. 


After all the tests were- ad- 
ministered, the following data were 
available for each subject: (1) chron- 
ological age, (2) mental age, (3) sex, 


TABLE 2. 


weighted sentence length score, (6) 
weighted teacher’s rating, (7) Com- 
bined Language score, and (8) ar- 
ticulation score. 


Results 


Intercorrelations were determined 
for some of the obtained data. Signif- 
icant coefficients of correlation were 
found between the following items: 
teacher’s rating and each of the other 
measures of language ability; chron- 
ological age and vocabulary; chrono- 
logical age and _ teacher’s rating; 
chronological age and Combined 
Language score; mental age and vo- 
cabulary; mental age and teacher’s 


Percentage of males, mean chronological age, mean mental age, and mean articulation 


scores of three groups of subjects representing different levels of language ability. 











Range of Mean Mean 
Combined Number Percentage Chrono- Mean Articu- 

Language 0 0 logical Mental lation 

Score Subjects Males Age Age Score 

Group I 10.3—39.7 24 71 6-7 6-9 6.5 
Group II 39.8—55.2 23 35 6-9 7-6 3.0 
Group III 56.3—118.0 23 65 6-10 7-6 1.04 
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TaBLe 3. Percentage of males, mean chronological age, mean mental age, and mean articulation 
scores of three groups of subjects representing different levels of language ability and matched 


according to chronological age and mental age. 











Mean Mean 

Number Percentage Chrono- Mean Articu- 

7) 0) i Mental lation 

Subjects Males Age Age Score 
Group I 19 68 6-8 7-1 4.4 
Group II 19 37 6-9 7-2 2.0 
Group III 19 58 6-10 7-3 1.2 








rating; and mental age and articula- 
tion score. The most independent va- 
riable was sentence length, which 
showed no significant correlation with 
any other variable. All of the fore- 
going relationsiups are summarized in 
Table I. 

Ihe data on Combined Language 
score and articulation score were 
analyzed. The subjects were separated 
into three groups according to levels 
of language ability reflected by the 
Combined Language score. For each 
group, then, the following informa- 
tion was determined: percentage of 
males; mean chronological age; mean 
mental age; and mean articulation 
score. This information is summarized 
in Table 2. 

Io determine whether the differ- 
ences among the mean articulation 
scores were significant, the data were 
subjected to an analysis of variance. 
The value of F for the mean articula- 
tion scores of the above groups was 
determined to be 4.3, showing that 
the differences among these scores 
are significaant and could not be ac- 
counted fer on the basis of chance. 

These groups were not matched ac- 
cording to sex, chronological age, or 
mental age. Consequently, the ques- 


tion arises whether one of these fac- 
tors may have influenced the mean 
articulation scores of the groups. The 
factor of sex may be seen to have had 
no substantial effect upon the scores. 
If the percentage of males had been 
largest in Group I (having the high- 
est defective articulation score) and 
had grown progressively smaller in 
the other groups, it might be argued 
that the proportion of males in cach 
group was affecting the number of 
articulatory errors in that group. 
However, as may be seen in Table 2, 
Groups I and III had the same high 
percentage of males, while only 
Group II had a much lower percent- 
age of males. 

Chronological age, and especially 
mental age, were different enough in 
each group to have possibly in- 
fluenced the mean articulation scores. 
The mean chronological and mental 
ages grow progressively larger from 
Group I to Group III, the sharpest 
increases being in the mean mental 
ages of the groups. In order to elimi- 
nate the influence of the factor of 
mental age, the three groups of sub- 
jects representing different levels of 
language ability were more closely 
matched in mental age. The matching 








was accomplished by omitting from 
each group those subjects represent- 
ing the extremes in mental age. This 
procedure also reduced the differences 
in chronological age among the three 
groups. 

The mean articulation scores for the 
new groups were then determined and 
are shown in Table 3. An analysis of 
variance was calculated for these data 
and an F of 2.0 was derived. This 
value of F indicates that the differ- 
ences among the articulation scores 
of the matched groups were not sig- 
nificant and could be accounted for 
on the basis of chance. 


Summary and Conclusions 


The purpose of this study was to 
investigate the relationship between 
articulatory ability and certain as- 
pects of language skill. The subjects 
were 70 first-grade children. They 
were tested for mental age, spoken 
vocabulary, sentence length, teacher’s 
rating of their linguistic proficiency 
and articulatory ability. Intercorrela- 
tions among some of the data were 
obtained. Three groups representing 
different levels of language abilities 
were compared according to articula- 
tory ability. Analysis of the data re- 
sulted in the following conclusions: 


1. The intercorrelations among the 
three tests of language ability showed 
that they formed a valid measure of 
general language skill as reflected by 
a Combined Language score. Except 
for sentence length, the language va- 
riables showed an increase’ with 
growth in mental and chronological 
age. 

2. Articulatory ability did not show 
an increase with growth in chrono- 
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logical age in this study, but did show 
an increase with growth in mental 
age. 

Articulatory ability was shown 
to be significantly associated with 
high scores in language ability when 
the mental and chronological ages of 
the subjects were not held constant. 
When the subjects were matched ac- 
cording to mental age and chrono- 
logical age, the differences in arti- 
culatory ability among three groups 
representing different levels of lan- 
guage ability were not significant. 
However, the trend was the same as 
for the unmatched groups. 


4. The clear trends in both analyses 
and the significance of the differences 
for the unmatched groups offer some 
further evidence of a relationship be- 
tween articulatory ability and lan- 
guage ability in children. 
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A Method Of Therapy For Paralytic Conditions 
Of The Mechanisms Of Phonation 


. . ~ . . < 
Respiration And Glutination ly 
(= ‘ LS ar 
Emil Froeschels \e 
Shulamith Kastein ‘e, | 


Deso A. Weiss 


This paper presents a discussion of a 
method of therapy—the pushing exer- 
cises—first introduced by Froeschels 
for patients with paralysis of the soft 
palate. Weiss later applied this thera- 
peutic technique to patients with re- 
current nerve paralysis (abductor and 
adductor paralysis of the vocal cords), 
while Kastein extended and somewhat 
modified it to meet the needs of 
patients with diseases of the central 
nervous system, involving the func- 


tions of phonation, respiration, and 
glutination. 
~~ 

In case of sudden voluntary con- 


traction of one group of muscles, 
other muscle groups tend to contract, 
reinforcing the function of the first 
group, (as in grimacing when lifting 
a heavy weight, clenching the fists 
during defecation, etc.). The pushing 
exercises consist of simultaneous 
movements of the arms and phonation. 
The patient is first instructed to raise 
his fists to his chest and to push his 
arms down in one quick, elastic sweep. 
During the downward swing of the 
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arms, the fingers should not open. 
When the arm movements are com- 
pleted, the palms should land at the 
front of the thigh. 


As soon as this can be done without 
undue tension in the shoulders and 
upper arms, the patient is requested to 
say ‘AH’ at the very moment he 
starts pushing his arms down. Other 
vowel sounds are used alternately. 
These forceful movements reinforce 
the sphincter action of the laryngeal 
muscles engaged in phonation. 


As soon as voice is produced, syl- 
lables are added and eventually mono- 
syllabic words are used. We believe it 
is essential that these exercises be 
done, five to ten pushes at a time, 
every half hour for the first days and 
every hour for the remaining days of 
the first week. They may then be re- 
duced according to progress. 


As phonation develops and_ the 
voice takes on more volume and tone, 
the patient is requested to push on one 
sound, syllable, or word and to repeat 
without pushing, matching the in- 
tensity of the repeated sounds with 
those produced while pushing. Thus, 
the first step toward carry-over into 
spontaneous speech is established. 
Thinking: of pushing while speaking 
or reading aloud rather than actually 
moving the arms is the next phase. At 
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this time breathing exercises to check 
waste of air and to train breath con- 
trol are introduced to complete the 
therapeutic program. All along the 
patient is encouraged to use the voice 
he is able to produce and to desist 
from using toneless, whispered com- 
munication. 


The speech pathologist often sees 
patients with hyper-rhinolalia (open 
nasality), a condition frequently due 
to an inability to raise the soft palate 
sufficiently to prevent air from escap- 
ing through the nasal cavity during 
articulation of speech sounds other 
than the nasals. In order to achieve 
this closure, the participation of the 
constrictor muscles of the pharynx 
forming Passavant’s pad is required. If 
closure cannot be brought about, air 
escapes into the nose during produc- 
tion of all speech sounds resulting in 
the acoustic impression of hyper- 
rhinolalia or cleft palate type speech. 


The causes of hyper-rhinolalia may 
be organic or functional. Among the 
organic causes are clefts of the palate, 
gummata, traumatic perforations of 
the hard or soft palate, congenital or 
acquired shortness and/or immobility 
of the soft palate. Other causes are 
paresis secondary to infectious dis- 
eases, such as diphtheria, poliomyelitis 
or diseases of the central nervous 
system. Functional hyper-rhinolalia, 
on the other hand, may be due to imi- 
tation or emotional factors; moreover, 
it is not infrequently found in chil- 
dren after tonsillectomy and ade- 
noidectomy. : 


The majority of children with 
hyper-rhinolalia also show articulatory 
dysfunctions. These failures to pro- 
duce speech sounds correctly seem 
to be due to the child’s inability to 
raise the soft palate; also co-existing 
dysfunctions of other muscles of ar- 
ticulation and their compensatory 
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extraneous movements may be in- 
volved. 


The following case histories are 
quoted to illustrate the effective use of 
the pushing exercises in patients with 
organic and functional impairment of 
the soft palate: 


J. L., female, age 7 years, referred in 
March 1950 for treatment of hyper- 
rhinolalia. Family history as well as the 
history of general development of the 
child were negative except for adenoid- 
ectomy at age 4 years and chicken pox 
at age 6 years. Patient talked at the 
normal age. Hyper-rhinolalia reported 
since adenoidectomy. Whether or not 
the ——— was present before 
adenoidectomy could not be established. 
During the examination of the throat 
when the tongue was pressed down, the 
soft palate moved sluggishly upward but 
did not reach the posterior pharyngeal 
wall and hyper-rhinolalia _ persisted. 
However, when the soft palate was 
pressed upward with a spatula, it was 
clearly sufficiently long to reach the 
ysterior wall. Pushing exercises were 
introduced. After one month of three 
visits weekly patient repeated phrases 
correctly after therapist, but in spon- 
taneous speech hyper-rhinolalia occurred 
at times, especially on vowels following 
[m], [n], or [ny] sounds. After five 
months of treatment, which also in- 
cluded the correction of a lisp the pa- 
tient’s speech was perfectly normal. 


A.M., female, age 41 years, operated for 
repair of cleft palate at age 3 years. 
Patient had been treated for persistent 
hyper-rhinolalia in various speech classes 
in elementary as well as high school 
without improvement. As far as could be 
established, early development was 
otherwise normal. No family history of 
cleft palate or hyper-rhinolalia. Exami- 
nation showed a scar running along the 
midline of the palate. There was no 
perforation of the hard or soft palate. 
While the tongue was pressed down 
with a spatula during formation of [a], 
the soft palate barely moved but it re- 
acted normally when the gag reflex was 
elicited. After 4% months of treatment 
with the pushing exercises, the patient 
was discharged with normal speech. 
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R.A., male, age 4 years. The child had 
surgical repair of a cleft palate con- 
dition two years previous to the first 
contact. History of patient and family 
history negative. The soft palate was 
found to be abnormally short. When 
pushed upward with a spatula, there 
was a distance of half a centimeter be- 
tween the posterior end of the soft 
palate and the posterior pharyngeal 
wall. No protrusion of the muscles of 
the lateral wall or the sterior wall 
of the pharynx were noticeable during 
phonation of [a ]. Two weeks after the 
introduction of the pushing exercises 
marked improvement of the child’s 
speech was observed. The patient left 
New York and returned eight months 
later. At that time the vowels [a], [er], 
[i] sounded normal, while [ov] and 
{u] were still nasal. The pushing ex- 
ercises were, therefore, complemented 
by another method. Bending the child’s 
neck backward as far as possible while 
pronouncing vowels or syllables, he 
was asked to slowly bring the head 
forward to the upright position con- 
tinuing phonation. In the backward po- 
sition the soft palate has the tendency to 
fall backward approximating the pharyn- 
zeal wall, diminishing the hyper-rhino- 
Talia in a short time. Vowels and syl- 
lables could be sustained in the upright 
position of the head also. When the 
child left New York after three months 
of additional treatment, all sounds were 
markedly improved. The pushing ex- 
ercises were used in this case to utilize 
the full extent of the short palate and 
to reduce hyper-rhinolalia. 


The effect of the pushing exercises 
in paralysis of the soft palate led 
Weiss to use this method in cases of 
paralysis of the recurrent laryngeal 
nerve. This condition affects one or 
both vocal cords and results in too 
wide or too narrow a glottic chink, 
depending on whether the cords re- 
main in the position of abduction or 
adduction; the former condition re- 
sults in inability to phonate, the latter 
causes difficulty in breathing. The 
prognosis of such conditions before 
the introduction of the pushing exer- 
cises was quite poor, although some 
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patients improved spontaneously dur- 
ing the first year. Occasionally, 
auto-compensation was observed, the 
healthy vocal cord approximating the 
paralyzed cord across the midline; 
however, the possibility of activating 
a totally immobile vocal cord was 
considered impossible. 


L.M., female, age 32 years. The patient 
had undergone two thyroid operations. 
The first operation had resulted in par- 
alysis of the right vocal cord in the mid- 
line, while the second surgical inter- 
vention left the patient with a paralysis 
of the left vocal cord in cadaveric po- 
sition causing complete loss of voice. 
When first seen, the patient had been 
voiceless for 2% years. The treatment 
of this patient was started with little 
optimism. All therapeutic procedures 
known at that time, including Flatau’s 
resistance method, as well as faradiza- 
tion, were used, but proved of no avail. 
Moreover, the patient had become de- 
pressed and threatened suicide if she 
could not be helped to regain her voice. 
As a last resort, therefore, the pushing 
exercises, known to strengthen velar 
muscles, were tried experimentally on 
the paralyzed vocal cords. The patient 
in despair practiced with such vigor 
that she developed muscle pains in her 
arms. The larynx was inspected rou- 
tinely every other day. After about two 
months a sudden change occurred; the 
left vocal cord, which had been in in- 
termediary cadaveric position, was seen 
to move when the patient attempted 
honation. In the following months the 
lefe vocal cord = approximated 
the right cord, which had remained par- 
alyzed, in the midline. At the same 
time, very breathy sounds appeared, 
gradually clearing as the patient was 
able to narrow the glottis. Treatment 
was terminated with breathing exercises 
to train economy of breath. Correspond- 
ing to Froeschels’ (2) observation in cases 
where closure of the glottis could not 
be completely achieved for phonation, 
utmost economy of breath considerably 
improved phonation. ; 


The therapeutic effect of the push- 
ing exercises might be explained by 
the assumption that a compensatory 
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mechanism in the larynx is mobilized, 
an assumption contradictory to the 
law of Semon-Rosenbach.' After the 
favorable results in this first case, the 
pushing exercises were used in all 
cases of paralysis of the recurrent 
nerve and were found equally effec- 
tive. 


The reverse problem was presented 
by those cases in which thyroidec- 
tomy had resulted in immobilization 
of the vocal cords in a bilateral para- 
median position. Here the vocal dis- 
turbance was not prominent, but the 
glottis was so narrow as barely to 
permit sufficient breathing for the 
resting state. The first such case, 
theretore, was treated with some con- 
cern on the part of the therapist. 


R.F., female, age 29 years. Patient op- 
erated for thyroidectomy about four 
weeks previous to referral. Both vocal 
cords were immobile in paramedian po- 
sition, but despite great difficulty in 
breathing she refused tracheotomy, pre- 
ferring death to disfiguration. Since the 
pushin exercises had proved successful 
in pon tree paralysis of the recurrent 
nerve, Froeschels suggested that the 
same method be tried. However, the 
possibility of suffocation due to =. 
teric function brought about by the ex- 
ercises could not be discounted. Ther- 
apy was started with utmost caution. 
During the first days the patient was 
discouraged from any effort, and the 
exercises were done only in the clinic 
so that tracheotomy could be performed, 
should acute deficiency of the airways 
occur. After three days, the patient 
reported some improvement in her 
breathing, and it was only then that 
the aalies exercises were applied to 
their full extent. The result was ex- 
tremely gratifying. The patient con- 
tinued to report improvement of her 
breathing. The subjective feeling of re- 
lief actually was greater than might 
have been expected from the width of 


*This law declares that a vocal cord in 
fixed, cadaveric (intermedian) position is 
totally paralyzed, without any possibility of 
recovery orf compensation. 


the glottis in the phase of inspiration. 
This same phenomenon of great sub- 
jective improvement with only slight 
opening of the glottis has since become 
a frequent observation. It may well be 
that the increased motility of the cords 
causes this effect and that even a slight 
widening might prevent the vocal cords 
from being pulled together by forceful 
inhalation. This patient was discharged 
after about four months of treatment. 
Subjectively, she felt perfectly well and 
was able to lead her normal life as a 
housewife. Objectively it is noteworthy 
that both her vocal cords moved over 
three and four millimeters, so that the 
glottis barely attained the width of one 
centimeter. Laryngoscopically, the vocal 
cords were observed to move somewhat 
sluggishly and not to the full extent of 
normal inspiratory position; however, 
the clinical improvement remained en- 
tirely satisfactory. 


In subsequent years about forty 
patients with bilateral adductor paral- 
ysis of the vocal cords were treated 
with the pushing exercises with 
equally good results. Some of the 
patients treated had been paralyzed 
tor two or three years; one case had 
been voiceless for eighteen years (1). 
We are still at a loss for a satisfactory 
theoretical explanation for the im- 
provement of paralyzed vocal cords 
by the pushing exercises. 

The pushing exercises have since 
also proved successful in cases of 
arytenoidectomy, laryngo-fissure, 
hemi-laryngectomy, toxic conditions 
(e.g. post-tetanus injection), and se- 
nile paresis of the vocal cords. The 
terms paresis and paralysis are used in 
this paper to describe relative or ab- 
solute loss of function. 


D.B., male, age 61 years. Malignant 
growth on right vocal cord; laryngo-fis- 
sure: removal of anterior portion of 
thyroid cartilage, anterior commissure 
and anterior 1/4 of left vocal cord, an- 
terior 2/3 of right vocal cord. Post-op- 
eratively, patient was unable to pro- 
duce voice, spoke in a whisper with ex- 
cessive waste of air, poor breath con- 
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trol, necessitating frequent extreme in- 
halations causing fatigue. Therapy was 
started as soon as tracheal tube was re- 
moved. Patient was advised to do the 
pushing exercises while phonating vow- 
els for three minutes every half hour. 
When he returned after three days, 
voice could be produced while pushing. 
Syllables were introduced; at the fol- 
lowing visit patient was able to phonate 
without pushing, though his voice was 
rough and breathy. Breathing exercises 
with stress on diaphragmatic participa- 
tion were trained. Moreover, better 
breath control was achieved by having 
patient flicker the flame of a candle, 
eeerll the flame moving at a steady 
pace for a longer periods of 
time on one exhalation; counting num- 
bers on one exhalation was added to 
the pushing exercises, which at that 
time were reduced to one hour inter- 
vals. Repetition of syllables and mono- 
syllabic words immediately after push- 
ing was prescribed next. Also, speak- 
ing against the flame of the candle to 
obtain visual control of excessive waste 
of air was used. Seven weeks after the 
start of therapy, patient was able to 
speak well and fluently, with good in- 
ye li of voice and changes in pitch. 
Breath control was adequate and patient 
felt no fatigue after prolonged conver- 
sation. 


Since the pushing exercises also 
stimulate velar movement, they have 
been used with equal success in dis- 
eases of the central nervous system 
with impairment of the pharyngeal 
plexus, the sympathetic nerve, the 
glosso-pharyngeal, vagus, the cranial 
portions of the accessory (supplying 
the levator veli palatini and musculus 
uvulae), as well as the small branch 
from the mandibular division of the 
trigeminal nerve (supplying the tensor 
veli palatini) ; hence, we have been 
used for patients suffering from 
breathing and swallowing difficulties, 
hyper-rhinolalia or dysphonia sec- 
ondary to bulbar polio, progressive 
bulbar paralysis, pseudo bulbar paral- 
ysis, infectious polyneuritis, Parkin- 
son’s disease or muscular dystrophy. 


In patients whose general condition of 
health was poor, or who were too 
weak to stand up or whose neuro- 
motor impairments were too severe, a 
modified technique was used. The 
patient was seated in a chair and ad- 
vised to push against the seat of the 
chair clutching the seat with his hands, 
palms down, and raising himself up 
against the seat while phonating 
vowels or syllables.* In patients who 
were bedridden or unable to sit up, 
pushing was elicited by having the 
patient hold on to a sling (towel or 
sheet tied to the foot of the bed), or 
simply hold on to the outstretched 
hands of the therapist or nurse. If a 
patient has lost all control of his arms, 
the pushing exercises may be further 
modified and replaced by ‘Stau- 
Uebungen,’ that is, sub-glottal accum- 
ulation and sudden release of air, as 
suggested by Hoenig (3, 4). Thus, 
distress due to impaired swallowing 
may be greatly relieved. 


B.T., male, age 44 years. Virus infection 
in May 1953, followed by dizziness, 
staggering, clouding of objects, con- 
striction of throat, difficulty in speak- 
ing and swallowing, loss of facial ex- 
pression. Tingling in both hands. 


Neurological examination: Unsteady 
gait; speech guttural and unintelligible, 
marked weakness in musculature of both 
upper extremites. Bilateral ophthalmop- 
legia. Bilateral weakness in motor fifth 
nerve; bilateral lower motor neurone 
facial paralysis; inability to phonate; 
palate and uvula immobile; pharyn- 
geal sensations diminished bilaterally; 
eleventh nerve bilateral weakness; in- 
ability to protrude tongue. 
June 30, 1953, first interview: Patient 
showed severe hyper-rhinolalia; was un- 
able to move tongue or lips; complete 
immobility of soft palate, breathing 
through nose only; choking on juices 
due to inability to swallow. 

Patient was trained to do the push- 
ing exercises and requested to use them 





*This modification was suggested by Dr. 
Jon Eisenson. 
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every half hour. He sat on a chair and 
pushed the palms of his hands against 
the seat of chair until he had regained 
sufficient muscle strength and stability. 
Two weeks later, the pushing exercises 
could be done standing up, using arm 
movements. At the same time, training 
of muscle function of tongue and lips 
were started both through passive 
movement as well as active movement 
against resistance. Breathing exercises 
and conscious direction of air stream 
through the mouth were added. 


Patient showed progressive improvement 
almost from the start. However, the 
soft palate did not move until about 
ten weeks after initiation of the pushing 
exercises.. After discharge from the hos- 
pital, patient was followed as an out- 
patient with a complete home training 
program (pushing exercises, muscle ex- 
ercises for tongue and lips, breathing 
exercises). In January 1954, patient was 
discharged, completely rehabilitated. 


A.J., female, age 76 years. Weakness in 
the back and slight tremor in both 
hands, decreasing volume of voice, 
started 2% years ago. The following 
year, tremor in upper-and-fore-arms and 
feeling of a lump in the oesophagus and 
difficulty in swallowing. Also at that 
time, speech became progressively 
blurred and voice low in volume. Fre- 
uent complains of pressure in the head, 
poo and drowsiness developed, es- 
the head. Cataract 
in the right eye. Sporadic flashes. Two 
years dae onset of the symptoms, 
walking became progressively difficult, 
gait staggering and shuffling. About 
three months prior to first visit, patient 
had appeared disoriented. Diagnosis: 
Parkinson’s disease. Patient had been 
treated with Tolserol and Benadryl. B 
12, Betalin Thiamin Cloride, Artane, 
with some reduction of the spasms. 

Patient was first seen October 26, 1953 
because of her difficulties in swallowing 
and slurred speech. Pushing exercises 
were introduced, and both patient and 
nurse instructed in their application. On 
January 11, 1954 the nurse’s report 
read ‘Voice at times remarkably im- 
roved’, Patient states that her voice 
- regained almost normal volume. 
Volunteered to make two telephone 
calls and had no difficulty making her- 


cially on turnin 
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self understood. Patient had learned to 
swallow the lump. 


March 10, 1954: ‘Patient’s general con- 
dition deteriorated; however, the feel- 
ing of a lump disappeared almost en- 
tirely. If difficulties arise, a few push- 
ing exercises help, which is truly a 
blessing.’ 


Summary 


The use of the pushing exercises, a 
method of voice therapy first intro- 
duced by Froeschels for patients with 
velar paralysis, is discussed. The push- 
ing exercises were applied to patients 
with abductor and adductor paralysis 
of the vocal cords by Weiss. Kastein 
used them to meet the needs of pa- 
tients with diseases of the central 
nervous system involving the func- 
tions of phonation, breathing, and 
swallowing. The pushing exercises 
have become an indispensable thera- 
peutic method for patients with or- 
ganic or functional paralysis of the 
soft palate as well as abductor or ad- 
ductor paralysis of the vocal cords; 
they are also highly useful in diseases 
of the central nervous system such as 
bulbar polio-myelitis, progressive bul- 
bar paralysis, pseudo bulbar paralysis, 
Parkinson’s disease or muscular dys- 
trophy. 
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The Effect Of Filtering Of Side-Tone 
Upon Speaker Intelligibility 


Robert W. Peters 


The results of previous experimenta- 
tion have indicated that, as the side- 
tone signal for normal speakers is 
altered, measurable changes occur in 
the rate, sound pressure level, and in- 
telligibility of the produced speech. 
These changes include (a) progres- 
sive retardation in rate of oral reading 
under increasing increments of side- 
tone delay (3, 7, 11), (b) progressive 
increase in sound pressure level of oral 
response under increased side-tone de- 
lay (3,7), (c) an increase or decrease 
in the sound pressure level of response 
as the sound pressure level of side- 
tone is decreased or increased (4, 8), 
(d) an increase in oral reading rate 
under accelerated transmission time of 
external side-tone (9), and (e) an in- 
crease in speaker intelligibility as the 
level of the side-tone signal is de- 
creased (5). 


The question arises as to whether 
changes in the side-tone signal which 
would be occasioned by selective fre- 
quency filtering of the signal might 
result in changes in speaker intelli- 
gibility. Under certain frequency fil- 
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tered conditions the lowered intelligi- 
bility of the side-tone signal might 
result in the speaker compensating by 
becoming more intelligible in his re- 
sponse. The present experiment was 
concerned with the effect of low-pass 
and high-pass frequency filtering of 
the side-tone signal upon speaker in- 
telligibility. 


Procedure 


Forty-eight speakers and 298 lis- 
teners, drawn from a population of 
cadets in the Naval Aviation Training 
program, served as experimental sub- 
jects. Twenty-four speakers read un- 
der six conditions of low-pass filtering 
of side-tone and 24 speakers read 
under six conditions of high-pass fil- 
tering of side-tone. Each speaker read 
all the words from either Form A, B, 
A-1, or B-1 of the multiple-choice in- 
telligibility tests (6, 10), reading two 
lists under each side-tone condition. 
The listeners served in panels with a 
minimum of 12 listeners responding to 
each speaker. The order of presenta- 
tion of conditions was randomly var- 
ied from speaker to speaker. 


The side-tone cut-off frequencies 
for high-pass filtering conditions were 
150, 300, 600, 900, 1200, and 1500 c 
and for the low-pass filtering cml 
tions were 300, 600, 900, 1200, 1500, 
and 1800 cps. 


The side-tone conditions under 
which the speakers read were achieved 
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TaBLe 1. Summaries of analyses of variance for evaluating speaker intelligibility under six con- 
ditions of high-pass frequency filtering of side-tone and six conditions of low-pass frequency filter- 
ing of side-tone. 














Source of Variation df 88 ms F F 05 

High-pass filtering 

Conditions (C) 5 229.12 45.82 1.85* 2.30 

Speakers (8) 23 21150.66 919.59 

CxS 115 2845.71 24.75 

Total 143 24225.49 
Low-pass filtering 

Conditions (C) 5 348.17 69.63 2.60* 

Speakers (8) 23 8435.33 366.75 

CxS 115 3077.50 26.76 

Total 143 11861 .00 











*F = msc/mscg 


by placing a variable band-rejection 
filter (Krohn-Hite, Model 360-A) and 
a step attenuator in the system which 
fed the side-tone signal to the speaker. 
Adjustment of attenuator settings per- 
mitted a relatively constant sound 

ressure level of side-tone to be de- 
fivered to the speaker’s ears through- 
out the range of filtering conditions. 
Attenuator settings for the various 
conditions were determined by ob- 
taining repeated subjective judgments 
on apparent equal loudness of the fil- 
tered conditions from three pre- 
experimental subjects. Parallel place- 
ment of two VU meters, one in the 
source pick-up system from the 


speaker and the other in the side-tone 
channel system, provided for further 
control of the constancy of the side- 
tone signal level by visual monitoring 
and adjustment of level. 

The sound pressure level of the 
side-tone signal at the speaker’s ears 
through earphones (Permoflux PDR-8 
receivers) was approximately 80 db 
(re .0002 dyne/cm*). The speakers 
read in quiet. 

Source pick-up of the speaker’s 
voice was by condenser microphone 
(Altec-Lansing, Model 21C), boom- 
mounted, adjacent to the corner of 
the speaker’s mouth. 

The listeners received the voice sig- 


Tasie 2. Mean intelligibility scores of speakers reading under six conditions of high-pass fre- 
quency filtering of side-tone and six conditions of low-pass frequency filtering of side-tone. 











Side-Tone cut-off frequency in cps 
Conditions 150 300 600 900 1200 1500 1800 
Mean Score % 
(a) High-pass 72.8 72.9 69.4 70.3 70.9 71.0 
(b) Low-pass* 76.9 76.6 74.1 73.8 72.9 73.2 








*Critical difference (c.d.) required for significance at the 
5% level: .d. = t.o5 (2mSerrop/n)’4 = 3.10. 
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Taste 3. Summary of analysis of variance for evaluating speaker intelligibility under four con- 
ditions of side-tone: two conditions of low-pass frequency filtering of side-tone with the cut-off at 
600 cps and two conditions of nonfiltering of side-tone with the level adjusted to correspond to the 
sound pressure level of the two filtered conditions. 








Source of Variation 








df 88 ms F F oy 
Condition (C) 3 605.00 201.67 5.08* 4.08 
Speakers (S) 23 6234.00 271.04 
cxs 69 2738 .00 39.68 
Total 95 9577 .00 








*F = msc¢/mscs 


nal at a level of approximately 95 db 
through earphones (Permoflux PDR-3 
receivers) in a free-field environment 
of 114 db of recorded propeller type 
aircraft noise. 


In a second series of testing another 
24 speakers each read four intelligi- 
bility lists, one under each of four 
conditions: (a) frequencies above 600 
cps attenuated in the side-tone circuit 
with no compensation made for de- 
creased level due to filtering, (b) fre- 
quencies above 600 cps attenuated in 
the side-tone circuit with the level 
adjusted to sound ‘normal’ to the 
speakers, (c) no filtering of the side- 
tone signal with the sound pressure 
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Cut-off frequency of side-tone band-pass filter 


Ficure 1. Mean intelligibility of speakers 
reading under six conditions of high-pass 
frequency filtering of side-tone and six 
conditions of low-pass frequency filtering 
of side-tone. Solid line represents low-pass 
conditions; dashed line represents high-pass 
conditions. 


level adjusted to correspond to con- 
dition (a), and (d) no filtering of the 
side-tone signal with the sound pres- 
sure level adjusted to correspond to 
condition (b). The objective of this 
procedure was to evaluate whether 
the improvement in speaker intelli- 
gibility which was found to accom- 
pany low-pass filtering of the side- 
tone signal in the primary procedure 
of this experiment was a function of 
a possible decreased level of side-tone 
due to filtering or a function of the-— 
filtering of the side-tone signal. Pach’ 
of the 24 speakers was heard by a 
minimum of 12 listeners. = 


TAN) 


Results and Discussion 


In testing the primary hypothesis, 
each of 48 speakers read two intelli- 
gibility lists under each of the six side- 
tone conditions. The basic score was 
mean speaker intelligibility on the two 
lists read under each condition. 


Summaries of the analyses of vari- 
ance for evaluating mean intelligibility 
of speakers reading under the six 
high-pass and the six low-pass fre- 
quency filtering conditions of side- 
tone are shown in Table 1. Differences 
among high-pass side-tone conditions 
with respect to mean intelligibility of 
speakers were not significant at the 
five percent level. 
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Taste 4. Mean intelligibility scores of 


reading under the side-tone conditions of (a) 


frequencies above 600 cps attenuated in the side-tone circuit with no compensation for 

level, (b) frequencies above 600 cps attenuated in the side-tone circuit with level adjusted to sound 
‘normal’ to speakers, (c) no filtering of the side-tone signal with level adjusted to correspond to 
condition (a), and (d) no filtering of the side-tone signal with level adjusted to correspond to con- 


dition (b). 











Side-Tone Conditions 


(a) (0) (c) (d) 





Mean Scores %* 


65.63 


65.04 60.46 60.21 





*Critical difference (c.d.) —s for significance at the 5% level: 


c.d. = t.95(2mserro7/n)% = 3. 


Differences among conditions of 
low-pass filtering of side-tone, as in- 
dicated in Table 1, were significant 
beyond the five percent level. A com- 
parison of mean values shown in 
Table 2 indicated that speakers were 
significantly more intel . yn when 
frequencies above 300 and 600 cps in 
the side-tone signal were attenuated 
than they were when the cut-off fre- 
quency for low-pass filtering was in 
the range of 1200 to 1800 cps. 


Mean intelligibility curves for the 
speakers reading under the high-pass 
and low-pass frequency filtering con- 
ditions of side-tone are shown graphi- 
cally in Figure 1. The increase in 
mean speaker intelligibility with the 
lowering of the low-pass cut-off point 
to 300 and 600 cps of the side-tone 
signal is apparent. 

In the second series of testing, 24 
speakers each read an intelligibility 
list under each of the four side-tone 
conditions. Mean speaker intelligi- 
bility on each list became the basic 
score. 


A summary of the analysis of vari- 
ance for evaluating differences among 
these four conditions of low-passing 
the side-tone signal below 600 cps 
and nonfiltering of side-tone is shown 
in Table 3. Differences among the 
side-tone conditions with respect to 
mean intelligibility of speakers were 


significant beyond the one percent 
level. The speakers were significant] 
more intelligible, as shown in Table 
4, when the frequencies above 600 cps 
were attenuated in the side-tone signal 
than they were when the signal was 
not filtered. 

This increase in intelligibility may 
result from the speaker’s attempt to 
improve the precision which appears 
to be lacking in his own speech when 
the frequencies in the side-tone signal 
above 600 cps are attenuated. 


Summary and Conclusions 


The present experiment was con- 
cerned with the effect of high- and 
low-pass filtering conditions of side- 
tone upon speaker intelligibility. An 
additional specific evaluation was 
made of the effect of attenuating the 
frequencies above 600 cps in the side- 
tone circuit upon speaker intelligi- 
bility. The results indicate that 
speaker intelligibility improves signifi- 
cantly when the frequencies above 
600 cps are attenuated in the side-tone 
circuit. 
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Integrating Speech Therapy 


With Language Arts 


Eddie Lee Sutton 


One of the most practical and reward- 
ing methods of re-enforcing a pupil’s 
progress in speech therapy is that of 
integrating speech therapy with at 
least one other complementary phase 
of learning. Through this method 
speech therapy can be channelled in- 
to activities that will be continued 
outside of the speech correction class. 
Pupils in the elementary school espe- 
cially need this kind of re-enforce- 
ment. They have not become accus- 
tomed to homework assignments and 
gencrally do not carry out practice 
lessons independently. 


Since the language arts program 
and speech correction at the elemen- 
tary school level are so closely related, 
the one could serve quite adequately 
as a supplement to the other. The 
rationale for integrating speech ther- 
apy with language arts in the elemen- 
tary school embodies four major 
purposes: 


1. To afford a vehicle by which 
the principles of speech correction 
can be applied. 


, 


2. To provide the classroom teach- 
er and the speech correctionist a wider 
area of specific and tangible relation- 
ships upon which to develop mutual 
understanding in helping promote the 
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language and speech development of 
the child. 

3. To provide opportunity for the 
child to assume more responsibility 
and initiative in the carry-over of 
speech therapy into verbal behavior 
outside of the speech classroom. 

4. To establish criteria for judging 
the suitability and effectiveness of 
techniques and materials involving the 
academic, social, and emotional status 
of the child. 

The integrated program of speech 
correction and the language arts 
should be constructed so that neither 
program loses its identity. The plan 
of integration is based on two parallel 
programs: a good language arts pro- 
gram in the classroom that will pro- 
vide adequate opportunity for the 
development of creative expression 
for each child and a good speech 
correction program which will enable 
the child with the speech problem to 
communicate as effectively as he can. 

These are the five basic assumptions 
upon which the program suggested in 
this article is based: 

1. Certain factors operate to influ- 
ence the development of normal 
speech. These factors may be de- 
scribed as follows: (a) the hearing of 
an abundance of correct speech stim- 
uli, (b) the imitation of normal speech 
patterns, (c) the understanding of 
normal speech, and (d) the produc- 
tion of normal speech. 

2. Techniques in diagnosis should 
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help us determine whether: (a) or- 
ganic factors are operating to interfere 
with normal speech development, (b) 
a paucity of speech stimuli is an oper- 
ating factor interfering with normal 
speech development, and (c) adult- 
child relationships are so poor that 
the child no longer wishes to imitate 
the speech patterns he hears. 


3. Therapy should be planned to 
recognize all aspects of development, 
the sociological, the psychological, the 
physical, and the educational. 


4. The lesson plan in action should 
be a multi-sensory approach to the 
recognition and use of speech symbols 
incorporated in communication activi- 
ties that are versimilitudes of real-life 
situations. 

5. The integration of speech ther- 
apy with the broad base of language 
development is one medium through 
which the total-child approach to 
therapy can be realized. 


The integrated program has four 
characteristic features. The first is 
diagnostic testing. Tests are designed 
to screen the oral reading and articu- 
lation of primary and intermediate 
grade pupils, to screen the level of 
language usage of pupils in the inter- 
mediate grades, and to screen dynamic 
coordination, finger dexterity, hear- 
ing, vision, and speech and language 
development of the kindergarten or 
first grade child. 


The second feature of the program 
is the method used by the speech cor- 
rectionist for scheduling. Pupils are 
grouped according to grade level, 
even according to home room, rather 
than type of speech defect. This ar- 
rangement has several advantages. It 
allows for observation in the class- 
room on the part of the speech cor- 
rectionist and also makes it convenient 
to shift from small group to classroom 
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speech therapy if the classroom 
teacher and the speech correctionist 
deem this the best plan. 


The third feature of the integrated 
program is the selection of general 
objectives that satisfy both speech 
correction and the language arts pro- 
gram. A suggested graded list of ob- 
jectives beginning with kindergarten 
might be as follows: 

1. To improve the graphic presen- 
tation of ideas through experiences in 
drawing and coloring. 

2. To improve auditory, visual and 
kinesthetic discrimination of speech 
sounds through experiences with 
audio-visual stimuli. 

3. To give the children informa- 
tion about themselves and their en- 
vironment through conversation and 
discussion. 

4. To enrich literary experiences 
through familiar rhymes and stories. 

5. To use indirect therapy for 
specific speech problems. 


The following objectives may be 
added at the first grade level: 

1. To teach recognition of conso- 
nant sounds in the initial position in 
words, and to associate the symbols 
for these elements with the sounds. 

2. To establish continuity in ther- 
apy by using the unit plan of work. 

Additional objectives at the second 
grade level would be as follows: 

1. To teach recognition of con- 
sonant sounds in the initial, medial, 
and final position in words, and to 
teach recognition of consonant blends. 

2. To introduce structural analysis 
as a guide to articulating unfamiliar 
words as well as the phonetic ap- 
proach 

3. To teach the correct use of the 
telephone, and to introduce through 
discussion the use of other devices 
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such as television and radio, which 
may help re-enforce speech and lan- 
guage skills. 

Objectives for third and fourth 
grades are purposely omitted since 
speech development at this stage seems 
to be recognized by extending and 
improving the quality of —- to 
the obectives of second grade. Fifth 
grade is the next level in which new 
objectives are introduced. At this 
grade level the speech of the pupils 
begins to approach maturity. Objec- 
tives at the fifth grade level may be 
listed as follows: 

1. To introduce formalized infor- 
mation on how speech sounds are 
produced. 

2. To teach vowel sound discrimi- 
nation using the dictionary key. 

3. To explore more fully content 
materials in social studies. 

The fourth characteristic feature of 
the integrated program is the selection 
of materials and techniques used in 
therapy. Materials are classified in the 
following manner: autobiographical, 
social studies, special events, and spe- 
cial interests. The autobiographical 
material is used to help the child 
understand and appreciate his own 
adequacies and inadequacies, and to 
help him explore his environment with 
a greater degree of security. 

The discussion of birthdates, names 
of the days of the week, months of 
the year, speech schedules, and special 
events might very well lead the first 
graders to make calendars. This activ- 
ity incorporates many language skills, 
such as practice in letter recognition, 
visual discrimination of the forms of 
letters, and practice in writing num- 
bers from one to thirty-one. 

Second graders use the information 


to make their own speech schedule 
and identification cards. They are also 


able to begin their personal telephone 
directories and birthday remember- 
ance booklets. 

At the fifth grade level the pupils 
may write the story of their life. 
This autobiography is a major pro- 
duction, and is usually given serious 
attention by the pupils. The pupils are 
encouraged to keep diaries, booklets 
of favorite poems, and autograph al- 
bums. They are encouraged to partici- 
pate in the literary and social activities 
in the school and community. 


Materials on special events and 
interests at the fifth grade level might 
lead to units such as ‘100 Pleasant 
Words to Say about People.’ This 
type of unit provides a positive ap- 
proach to improving inter-pupil rela- 
tions without moralizing. 

Units on ‘Growing Up’ are some- 
times used, in which levels of language 
and social development are discussed. 
Topics on vocations and avocations 
can easily be fitted into the social 
studies area. A file of cartoons con- 
cerning adult-child relationships and 
peer group relationships make won- 
derful conversation pieces. These car- 
toons may be flashed on a screen 
with the opaque projector. 


The curriculum guide within a 
school will furnish a graded list of 
content material from social studies. 
At the fifth grade level, for example, 
the pupils are studying the history 
and geography of the Americas with 
emphasis on the United States. The 
special vocabulary of any of the sub- 
ject areas can be used for articulation 
drill material. 


Since vocabulary building and con- 
cept development are so essential in 
the language program, lesson planning 
in speech therapy should incorporate 
these objectives. A conceptual ap- 
proach can be quite conveniently in- 
troduced. 




















Words which lend themselves to 
chain associations can be used as con- 
versation pieces with primary groups. 
The word, ‘rides’ is a good example. 
Enriching concepts may be a 
from the answers to such leading 
questions as the following: (1) What 
rides do we take on the sidewalk? (2) 
What rides do we take inside build- 
ings? (3) What animals give us rides? 
(4) What type of vehicles have 
engines? (5) Which ones are used on 
land, on sea, in the air? 

The final item in content material 
is a file of pictures covering the range 
of graded subject matter. Prized 
among these collections would be a 
series of real-life pictures of peoples 
and animals. Many of the pictures 
should be in color and large enough 
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for interesting bulletin board display. 
Another very practical series is that 
of construction paper cut-outs of 
animals and of objects. This latter 
series, used at the primary level, is 
especially helpful in resolving the 
problem of quantity and appropriate- 
ness of pictures for speech booklets. 


In summary, speech correction can- 
not be taught in a vacuum. The means 
are as important in the elementary 
school speech correction program as 
the end results. The program deals 
with children at one of the most im- 
pressionable stages of their develop- 
ment. Therefore, before the speech 
correctionist plans therapy, he should 
formulate some basic assumptions to 
which he can adhere in establishing his 
program. 





ees * 








The School Adjustment Of Children 
With Minimal Hearing Loss 


Lyle Gordon Reynolds 


Most of the evidence with regard to 
the characteristics of hard-of-hearing 
children has resulted from research 
with children with moderate to severe 
hearing loss. The degree of im — 
ment has ranged, on the average, from 
30 to 55 decibels loss in the better ear. 
Yet, the hearing impairment of the 
large majority of the hard-of-hearing 
school children falls below an average 
loss of 30 decibels (2). These children 
are commonly defined as hard of hear- 
ing (3). In many schools, information 
is relayed to teachers indicating that 
these children are hard of hearing, and 
many of them are enrolled in lipread- 
ing classes. An important question is 
whether children with minimal hear- 
ing impairment have more difficulty 
in establishing suitable goals of per- 
sonal and social adjustment than do 
students who hear normally. 

The hy pothesis tested in this study 
was that school children with a mild 
hearing Toss do not adjust to their 
school environment as well as nor- 
mally hearing pupils. In order to test 
this hy pothesis it was necessary to 
assunie: (a) that modern standards of 
audiometry are precise enough. to 
obtain accurate and reliable measures 
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of hearing impairment, and (b) that 
school adjustment can be quantified. 


Method 


Audiograms from the files of the 
San Francisco City Schools were 
studied to locate 36 hard- -of-hearing 
students in attendance in the seventh, 
eighth, and ninth grades. The sample 
proved to be small, since few could 
meet the criteria for admission to the 
hard-of-hearing group. The audio- 
grams resulted from preliminary 
screening with the Western Electric 
4-C phonograph audiometer and final 
testing with the 6-B pure-tone audio- 
meter. The children were classified as 
hard of hearing if they demonstrated 
a minimum hearing loss in the better 
ear of 15 decibels at each of three 
frequencies, 512, 1024, and 2048 cycles 
per second, or 20 decibels loss at any 
two of these frequencies, or 25 deci- 
bels loss at any one. Other criteria for 
admission to the hard-of-hearing 
group were: (a) attendance in a San 
Francisco public junior high school; 
(b) hearing impairment for six or 
more months, with two or more 
audiograms of different dates indicat- 
ing impairment; (c) sufficient intelli- 
gence to be enrolled in regular school 
classes; (d) enrollment in lipreadin 
classes; (¢) absence of a hearing aid, 
and (f) completeness of other school 
records. In addition, the final audio- 
gram for each child must have been 
drawn by the same audiometrist 
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within the school year in which the 
research was conducted. 


Upon final selection of the hard-of- 
hearing group it was noted that the 
arithmetic mean of the average hear- 
ing losses in the better ear over the 
three frequencies considered was 21.26 
decibels. The average period of time 
these children had been handicapped 
in this fashion, according to the 
records, was 4.29 years. The period 
of impairment ranged from one-half 
year to 7.42 years. Thus, it is evident 
that the children selected were not 
recently discovered cases of hearing 
impairment. It is also worth notin 
that most of these children had been 
enrolled in lipreading classes for their 
full period of recorded impairment. 


Children with normal hearing were 
then matched with the hypacusic 
group on the bases of: (a) chrono- 
logical age (within six months), (b) 
sex, (c) attendance in the same school 
at the same grade level, (d) non- 
language mental age (within six 
months, “as determined by the Cali- 
fornia Short-Form Test of Mental 
Maturity), (e) race, and (f) parental 
occupational status (roughly evalu- 
ated). The data necessary to accom- 
plish the matching was made available 
by the schools. 

The large majority of the pairs 
were native, white Americans and 
most of them came from homes of the 
lower occupational clasSes as measured 
by a modification of Taussig’s Scale 
of Occupational Classification (5). 
The average non-language 1.Q. of the 
hypacusic group was 97.47, while that 
for the controls was 97.67. The differ- 
ence between these means is statis- 
tically insignificant. Hence, it was 
concluded that matching had been 
adequate qvith respect, at least, to 
chronological and non-language men- 
tal ages. 
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The criteria used to measure school 
adjustment were: (a) educational 
achievement as measured by the Cali- 
fornia Achievement Tests, (b) ab- 
sences from school, with excused 
absences for medical reasons excluded, 
(c) personal and social adjustment as 
measured by the California Test of 
Personality, and (d) pupil ratings by 
teachers on behavior and personali 
traits along a five point scale devised 
by the writer. 

School records were used to obtain 
achievement scoses on reading, arith- 
metic, spellirig,~and the ‘total test’ ‘of 
the California Achievement Test. The 
San Francisco City Schools annually 
test each child, and these records were 
made available. Attendance records 
were obtained from the permanent 
record cards of the children selected 
for inclusion in the study. The Cali- 
fornia Test of Personality was ad- 
ministered to the matched pairs in 
small groups. Each child in the two 
groups was rated along the previously 
mentioned five-point scale by: (a) a 
teacher of academic subjects on ten 
items, (b) a teacher of non-academic 
subjects, such as typing, shop, and 
homemaking, on the same ten items, 
(c) a teacher of physical education on 
six items, and (d) the vice-principal 
on two items. In most cases it was 
possible to have the same teacher rate 
both members of a matched pair. This 
eliminated some undesirable variables 
and, hence, made the comparisons 
more valid. 

Rating scales have been used for a 
number of years to obtain descriptions 
of a subject from judges who have 
been familiar with his behavior. They 
have been commonly used to replace 
a descriptive statement about an in- 
dividual because they can be treated 
statistically; they are more manage- 
able for purposes of comparison (/). 
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Tasie 1. Summary of comparisons between control (C) and experimental (E) group on measures 


of school adjustment. 











Item Mean Mean Dif. SD. SD. t Group 
E Cc Means E Cc Favored 
Absence from school in days 1.53 .35 +0.18 2.63 1.67 0.333 
Total test score California 
Achievement Test 7.11 7.40 +0.29 1.29 1.17 1.360 
Reading score California 
Achievement Test 7.00 7.30 +0.30 1.50 1.29 1.040 
Arithmetic score 
California Achievement Test 6.94 7.35 +0.41 1.23 1.44 1.814 
Spelling score - 


California Achievement Test 8.28 7.93 -0.35 1. 


Total adjustment score 


California Test Personality 136.42 134.08 -2.34 23.71 21.70 0.517 


Self adjustment scores «+ 


California Test Personality 66.81 65.44 -1.37 12.30 14.45 0.544 


Social adjustment scores 


California Test Personality 69.61 68.64 -0.97 12.73 9.51 0.398 


Total rating score of academic 


subject teacher 29.44 28.86 +0.58 


Total rating score of 


Total rating score of 


6 
non-academic subject teacher 29.78 28.61 +1.17 5.44 4.84 0.893 
physical education teacher 18.64 16.31 +2.32 3 


Total rating score of 


vice-principal 5.47 4.94 +0.53 1.86 1.65 1.430 


1.66 0.940 


5.52 5.56 0.450 


97 3.78 2.432 


eaandiastasame me aaa 4 








The fundamental form of the Ameri- 
can Council on Education’s Person- 
ality Report, Form B, was used to 
develop the three rating scales used in 
the study. One was especially de- 
signed for ratings by classroom teach- 
ers, one for the use of physical educa- 
tion teachers, and the last for com- 
parisons by the vice-principal. Teach- 
ers were asked to check one of five 
statements that described the student 
with regard to the specific items. 


The reliability of the scales was 
calculated using the split-half method 
and corrected with the Spearman- 
Brown formula. A coefficient of 0.88 
was obtained for the longer scale. 
This was reduced by the Spearman- 
Brown formula to calculate coeffi- 
cients for the two smaller scales. These 
were 0.81 and 0.59 respectively. These 
smaller coefficients proved statistically 
significant at the one percent level 
of confidence. Validity was obtained 


for the scales by their method of 
construction. The number of items 
was kept small, and each scale posi- 
tion was made as descriptively graphic 
as possible. Also, in an effort to avoid 
a ‘halo’ effect, teachers were not told 
they were rating hypacusic children 
as a part of a study related to the 
hearing problem. 


Results 


Since there were only thirty-six 
matched pairs used in the study, small 
sample statisticdl methods were used 
to test differences in scores for statis- 
tical significance; the criterion chosen 
to demonstrate statistical significance 
was the one percent level of confi- 
dence (#4). Fifty-one tests for signifi- 
cance between mean scores on the 
measures of adjustment were made, 
and out of these the controls were 
favored in all but 17. However, none 


. 
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Tas:re 2. Comparisons between hard-of-hearing (E) and control (C) groups on individual items 


of the rating scales. 











Item Mean Mean Dif. SD. SD. t Group 
E Cc Means E Cc Favored 
RATINGS BY PHYSICAL EDUCATION TEACHERS 
Range of interests 3.03 2.78 +0.25 0.80 0.58 1.471 Cc 
Intensity of interests 3.03 2.89 +0.14 0.69 0.74 0.778 Cc 
Outlook on life 2.97 2.86 +0.11 0.55 0.67 0.902 Cc 
Control-Discipline 2.89 2.19 +0.70 1.17 0.96 2.713 Cc 
Physical skill 3.19 2.75 +0.44 0.70 0.86 2.292 C 
Participation 3.50 2.83 +0.67 1.07 1.07 2.509 Cc 
RATINGS BY ASSISTANT PRINCIPALS 
Citizenship 2.81 2.50 +0.31 0.96 0.80 1.590 Cc 
Control-Discipline 2.67 2.44 +0.23 0.97 0.89 1.198 Cc 
RATINGS OF TEACHERS OF ACADEMIC SUBJECTS 
Range of interests 3.06 2.94 +0.12 0.85 0.70 0.736 Cc 
Intensity of interests 3.03 2.97 +0.06 0.90 0.60 0.333 Cc 
Outlook on life 3.03 2.78 +0.25 0.83 0.75 1.295 Cc 
Reaction to group participation 2.97 2.89 +0.08 0.99 0.94 0.359 Cc 
Social results of 

group participation 3.14 2.89 +0.25 0.98 0.81 1.366 Cc 
Independence of pupil 3.28 3.22 +0.06 1.19 1.18 0.252 Cc 
Control-Discipline 2.36 2.44 ~0.08 1.18 1.06 0.342 E 
Way in which pupil works 2.69 2.89 0.20 1.24 1.24 0.7 E 

Amount of attention pupil seeks 3.19 3.19 0 1.02 0.70 0 — 
Relaxation-Tenseness 2.72 2.64 +0.08 0.80 0.74 0.406 Cc 
Summary of adjustment to school 2.94 2.75 +0.19 0.85 0.83 1.044 Cc 

RATINGS OF TEACHERS OF VOCATIONAL SUBJECTS 
Range of interests 3.03 2.94 +0.09 0.73 0.62 0.526 Cc 
Intensity of interests 3.11 3.06 +0.05 0.74 0.70 0.286 Cc 
Outlook on life 3.00 2.81 +0.19 0.78 0.70 1.022 Cc 
Reaction to group participation 2.89 3.03 -0.14 0.81 0.64 0.805 E 
Social results of 

group participation 2.94 2.97 0.03 0.97 0.6) 0.148 E 
Independence of pupil 3.36 2.97 +0.39 1.16 0.99 1.726 Cc 
Control-Discipline 2.56 2.28 +0.28 1.14 0.87 1.098 Cc 
Way in which pupil works 2.97 2.67 +0.30 114 1.11 1.056 Cc 
Amount of attention pupil seeks 3.22 3.39 0.17 0.75 0.89 1.024 E 
Relaxation-Tenseness 2.69 2.47 +0.22 0.94 0.83 0.944 Cc 
Summary of adjustment to school 3.06 2.69 +0.37 0.85 0.77 1.689 Cc 








of the t-ratios obtained reached the 
one percent level. Table 1 summarizes 
the comparisons between the hard-of- 
hearing and the control groups on the 
12 main measures of school adjust- 
ment. It will be noted that the ratings 
of the physical education teachers 
came closer to identifying differences 
between the two groups than any 
other measure. The total rating of 
these teachers on all items favored 
the controls with a f-ratio of 2.432. 
This is significant at the three percent 
level of confidence. 


t-ratios ranging from 0.060 to 1.760 
were also obtained from comparisons 
made between the two groups on the 
12 sub-tests of the California Test of 
Personality. None of these ratios 
reached a figure that would indicate 
significance at the five percent level 
of confidence. Hence, the null hy- 
pothesis cannot be rejected in con- 
nection with any of the sub-tests. 

Table 2 presents a summary of the 
comparisons between the hard-of- 
hearing and the control groups on 
the individual items of the rating 
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scales. It will be noted that none of 
the t-ratios .obtained reached the 
figure of 2.727 which would be neces- 
sary to demonstrate significance at 
the one percent level. However, the 
ratings of the physical education 
teachers indicated they had to exer- 
cise more control over the hard-of- 
hearing group than over those who 
hear normally. This differential is sig- 
nificant at the two percent level of 
confidence. The same teachers rated 
the controls as more skilled in play- 
ground games by a difference signi- 
ficant at the five percent level. Finally, 
the physical education teachers rated 
the controls as voluntarily participat- 
ing in activities more frequently than 
the experimental group by a differ- 
ential yielding a t-ratio of 2.509. This 
is significant at the two percent level 
of confidence. 


Conclusions 


The failure to demonstrate statistical 
significance between the scores made 
by the two groups on the measures of 
school adjustment seems to indicate 
that the children with minimal hear- 
ing loss in this study adjust to their 
school environment as favorably as 
their normally hearing partners. Ac- 
cording to this evidence, the original 
hypothesis must be rejected. Either 
hypacusic children with hearing im- 
pairments of this order are not handi- 
capped in their adjustment to school 
or the handicap is such that it cannot 
be identified with these criteria of 


school adjustment. It would seem that 
there are other problems in the child’s 
environment which far surpass in im- 
portance any minimal hearing loss. 


It may be that the resilience of 
children enables them to respond 
favorably to unfavorable situations 
created by hearing impairment. Also, 
the fact that these children had been 
taught lipreading skills may have been 
a significant factor in aiding them to 
solve their adjustment problems. It 
will be remembered that most of the 
children had received this instruction 
for a considerable period of time. If 
training in lipreading has helped these 
children to achieve and adjust in 
school, this evidence is a vital testi- 
monial to the value of such instruc- 
tion. Additional research would ap- 
pear to be of value in validating such 
a hypothesis. 
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Listener Adaptation To 


The Severity Of Stuttering 


William D. Trotter 
Joseph A. Kools 


The purpose of this study was to 
investigate the effect of repeated ex- 
posure to the same stuttering blocks 
on a listener’s judgments of stuttering 
severity. From a clinical and experi- 
mental point of view, it is important 
to know whether such severity judg- 
ments change under conditions of 
repeated exposure. If listeners rate the 
same stutterings with reduced severity 
each time they hear them, this must be 
taken into consideration when evalu- 
ating a clinician’s report on improve- 
ment after a period of therapy. It may 
be that much of the improvement re- 
ported by a clinician is a result of 
change in the listener rather than any 
change in the stutterer’s speech. 


Procedure 


Ten stutterers, currently receiving 
therapy at the University of Iowa 
Speech Clinic, were recorded while 
reading a 226 word passage in an iso- 
lated room where only the experi- 
menter and the stutterer were present. 
The experimenter then played back 
these recordings and marked the 
words which he judged had been 
stuttered. Each of these stutterings 
was then rated by a panel of judges 
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as to severity on three different occa- 
sions. 


The judges were eight speech 
pathology majors currently enrolled 
in a course in stuttering research and 
theory. Each of the raters was given 
ten copies of the reading passage—one 
for each stutterer—upon which the 
experimenter had marked the individ- 
ual stuttered words for each of the 
ten stutterers. The recordings were 
played to the raters who were asked 
to follow along on the marked sheets 
and to think about how they would 
rate each stuttering block along a 
seven point scale of severity. On this 
scale, seven represented severe stutter- 
ing, one represented mild stuttering, 
four represented average stuttering, 
and the other points on the scale 
represented the values in between 
these scale points. “Che purpose of this 
preliminary listening period was to 
give the raters an opportunity to form 
a concept of the range of severity of 
the stuttering blocks. 


The recordings were then played 
back a second time and the raters 
were instructed to indicate their judg- 
ments of severity of stuttering by 
writing a number from one to seven 
over each of the stuttered words. 

A second rating session was carried 
out five days after the first and a third 
rating session was carried out five 
days after the second. In both of these 
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Taste 1. Mean severity ratings of 216 stutter- 
ing blocks by each of eight judges for three 
rating sessions. 














Rating Session 

Rater 1 2 3 
1 3.53 2.79 2.42 

2 3.96 3.67 3.64 

3 2.30 2.24 2.28 

4 2.57 2.49 2.33 

5 2.89 2.62 2.49 

6 2.92 2.72 2.62 

7 2.32 2.43 2.32 

8 2.64 2.67 2.50 
Mean 2.89 2.70 2.57 








sessions exactly the same procedure 
was employed as in the first session. 


Results 


The ten subjects stuttered on a total 
of 216 words. A mean severity rating 
was computed for each judge for each 
rating session by averaging his ratings 
of the 216 stuttered words. These 
mean ratings are given in Table 1. An 
examination of the table shows that 
the mean severity judgments for seven 
of the eight raters is lower for the 
third rating session than for the first. 
The means for the entire group of 
eight raters show a progressive de- 
crease from 2.89 for the first rating 
session to 2.70 for the second rating 
session to 2.57 for the third rating 
session. An analysis of variance tech- 
nique using a sessions x raters design 


Taste 2. Analysis of variance for testing dif- 
ferences among the three mean severity ratings. 











Source of Variation df 83 ms F 





Sessions (S) 2 40 .200 5.71* 
Raters (R) 7 4.58 

SXR 14 .49 .035 

Total 23 «55.47 








*F = msg/msgyp_ F (2 and 14 df.) 5 per 
cent level of confidence, 3.74. 
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(2) was used to evaluate the differ- 
ences among the group means. The 
results of the analyses of variance are 
given in Table 2. The value of F is 
significant beyond the five per cent 
level. 


In order to test the significance of 
the difference between individual 
pairs of means, a critical difference d* 
was calculated. A comparison of this 
value with the differences between the 
pairs of means indicates the mean 
severity rating of session three is 
significantly lower than that of session 
one. 


Discussion 


The fact that there is a listener 
adaptation effect is not particularly 
surprising. In his review of the liter- 
ature on response decrement Harris 
(1) writes: 

Perhaps the most ubiquitous —phe- 
nomenon in animal behavior is that 
of response decrement as the result of 
repeated stimulation. For all animal 
forms, practically every stimulus-re- 
sponse relationship is subject to one or 
more types of decremental modification 
in consequence of continued stimula- 
tory activation. 

In all probability this listener adap- 
tation effect is not unique to stutter- 
ing but only further research can 
indicate whether it occurs with re- 
spect to other speech problems. 


The results of this experiment 
would seem to indicate the necessity 





‘The formula used to calculate the crit- 
ical difference at the five per cent level 
was as follows: 


Critical difference = t.o5 J 2msgp/R, 
where ms = mean square for sessions X 
raters; S = number of rating sessions; df = 
(S — 1) (R — 1); and R = number of 
raters. The value of the obtained critical 
difference is .20. 
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of devising more careful procedures 
for evaluation of improvement during 
the course of therapy. In most of the 
present day programs, estimation of 
improvement is based on the clini- 
cian’s memory of how severe the case 
was at the beginning of the therapy 
period. This experiment indicates that 
under such procedures probably every 
speech case would show some im- 
provement. 


Summary 


Two hundred and sixteen stutter- 
ing blocks from ten stutterers were 
rated along a seven point scale, under 
uniform conditions, by a group of 
speech pathology majors on three 
different occasions spaced five days 
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apart. There was a progressive  de- 
crease in the mean severity ratings 
given by the judges from session one 
to session three that demonstrates the 
presence of a listener adaptation ef- 
fect. It is important that speech clini- 
cians be aware of this effect when 
evaluating improvement in a stut- 
terer’s speech following a period of 
therapy. 
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Two-Digit Number Transmission 


By Voluntary Stuttering 


Henry M. Moser 
John J. Dreher 
Sol Adler 


Problems of signal transmission, recep- 
tion, feedback, and confusion have 
received much concentrated attention 
as a result of World War II. Large- 
scale investigation was started in 
sources of error arising in signal re- 
ception caused by man’s surroundings, 
which, in wartime, are generally un- 
favorable to error-free communication. 
Work was done on the character of 
the messages themselves in an attempt 
to arrive at sound linguistic bases for 
improvement (3). Gabor (2), Shan- 
non (9), Weaver (9), Weiner (0), 
and Cherry (1) developed mathe- 
matical blueprints and descriptions of 
actual and ideal message sets. 

The successful transmission of num- 
bers over voice channels is of vital 
importance to the Air Force and 
civilian flight agencies. Reports of 
position, weather, status, directions 
and bearings, time settings, identifica- 
tions, and many other types of in- 
formation employ digits either singly 
or in groups. Some idea of their im- 
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portance can be gained by a recent 
sampling (4) of tower talk from 125 
Civil Aviation Control towers in the 
United States in which the ten digits 
accounted for 25% of the words used 
in all messages. 

Two factors serve to complicate 
any approach to formulating better 
ways of handling numbers: first, the 
ten digits, with the exception of seven 
and zero, are monosyllables and hence 
suffer as far as intelligibility is con- 
cerned in comparison with poly- 
syllabic words; second, although un- 
satisfactory words in many phases of 
air procedure can often be replaced 
with others more suitable, no satis- 
factory substitutes can be found for 
the digits. The main task, then, re- 
solves itself into finding the most 
efficient way of speaking digits to 
attain maximum intelligibility. 

There are several attacks that can 
be made on the problem. One might 
increase the redundancy of the mes- 
sage by — it. This is a device 
regularly followed in radiotelephone 
procedure in the hope that repetition 
will decrease the probability of error. 
Unfortunately, most available evi- 
dence (5, 6) indicates that if a listener 
makes a mistake on the first hearing 
he will tend to make the same mistake 
when hearing the message again. Re- 
dundancy may be introduced by 
speaking the numbers in alternate 
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TaBLe 1. Chi square comparison of American and foreign listener response to stuttering method 


at each of five S/N ratios (1 d.f.)* 








Incorrect Incorrect ud Superior 
S/N Nationality N responses responses X2 Probability group 
ratio stuttering 
+6 American 8 69 
Foreign 6 115 184 28.81 001 American 
-9 American 8 112 
Foreign 5 104 226 2.23 > .20 
-12 American 8 152 
Foreign 6 237 389 51.71 < .001 American 
-15 American § 247 ; 
Foreign 6 239 486 7.88 < .0l American 
-18 American 10 574 : 
Foreign 6 469 1043 24.75 < .001 American 





*Corrected for continuity 


forms. The pair 12, for example, can 
be rendered ‘one-two’ or ‘twelve,’ as 
a matter of choice. Alternate telling 
forms have been tested up through 
four digit sequences using both 
Americans and foreigners as listeners 
and speakers (6, 7). One general con- 
clusion from this testing might be 
summarized: use single digits in telling 
two-, three-, or four-place numbers 
for maximum effectiveness whenever 
reception conditions are bad or when 
non-native speakers of English are in- 
volved. 


One type of redundancy that might 
be of particular interest to the speech 
therapist as well as the communications 
expert is the effect of voluntary stut- 
tering during the transmission of num- 
bers. A partial repetition of the digit 
is effected here by hitting the first 
phoneme with a clonic block (i.e., 
pronouncing the first phoneme, with 
the schwa vowel) and following the 
block with the standard pronuncia- 
tion. Under this system, which can be 
learned very rapidly with slight train- 
ing, 1-2-3 would be read: Wuh-one, 
tuh-two, thuh-three. 


Procedure 


To investigate the experimental 
hypotheses that stuttered numbers 
might prove more effective than those 
said normally, and that this effective- 
ness might vary according to the 
language group of the listener, a mixed 
nationality listening panel was em- 
ployed for the five different phases of 
the test. The composition of these 
panels for various conditions of signal 
to noise ratio was as follows: 

—6 db S/N: 8 Americans, 3 Indians, 2 
Japanese, 1 Hungarian. 

—9 db S/N: 8 Americans, 3 Indians, 
1 Japanese, 1 Hungarian, 1 Jordanian. 
—12 db S/N: Same as preceding panel. 
—15 db S/N: 8 Americans, 2 Indians, 
2 Japanese, 1 Hungarian. 

—18 db S/N: 10 Americans, 3 Indians, 
2 Japanese, 1 Hungarian. 


All subjects were students at The 
Ohio State University who had re- 
ceived previous listening experience 
under varying S/N ratios. 

Stimuli for the test consisted of 52 
lists of randomized two-digit numbers 


balanced as to appearance of digits 
within each list. Half of these num- 
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Taste 2. Chi square comparison of American and foreign listeners response to nonstuttering 


method at each of five S/N ratios (1 d.f.)* 











Incorrect Incorrect Superior 

S/N Nationality N responses responses X* Probability group 
ratio nonstuttering total 
-6 American 8 83 

Foreign 6 101 184 10.77 < .Ol American 
-9 American 8 133 

Foreign 5 105 238 3.17 < .Ol ————_— 
-12 American 8 204 

Foreign 6 279 483 43.73 < .001 American 
-15 American 8 335 

Foreign 6 359 694 22.32 < .001 American 
-18 American 10 801 

Foreign 6 643 1444 30.36 < .001 American 








*Corrected for continuity 


bers were presented normally, half by 
the stuttering method, thus providing 
260 signals of each type for each 
listener. 


Recording of the stimuli, done by 
six native male Americans with Gen- 
eral American dialect, was done by 
positioning an Altec 21-B microphone 
with the long axis along the speaker’s 
cheek, the button at the corner of 
the mouth. The original tape, made 
on the Model 600 Ampex recorder, 
was copied to control level on the 
Model 300 C Ampex. Each test item 
was preceded by the phrase, ‘Num- 
ber , you will write,’ with moni- 
toring level set on the word ‘write.’ 

Presentation to listeners was made 





via PDR-8 headsets driven by the Bell 
3-D binaural amplifier. Order of pres- 
entation was as follows: -12 db, -6 
db, -15 db, -9 db, -18 db. Rest periods 
of approximately 10 minutes were 
allowed those subjects who took more 
than one test at one sitting. The aver- 
age duration of each test was 45 
minutes and no more than two tests 
were given in any one day. 

Signal-to-noise ratios were deter- 
mined by equating the sound level of 
an intoned [a] recorded at monitoring 
level to that of white noise from a 
Harvard-type white noise generator, 
mixing noise and speech, and attenu- 
ating the speech to achieve the de- 
sired S/N ratios. 


Taste 3. Mean per cent correct responses of American and foreign listeners to stuttered and non- 
stuttered two-digit numbers at the five S/N ratios. 











S/N Stuttered Nonstuttered 

ratio American Foreigners American Foreigners 
6 96.7 92.6 96.0 93.5 
~-9 94.1 91.9 93.6 91.9 
-12 92.6 86.0 90.4 83.1 
-15 88.1 84.6 83.9 77.0 
-18 77.9 70.0 69.2 58.8 
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Figure 1. Mean per cent correct responses 
of American and foreign listeners to the 
stuttered and nonstuttered numbers at five 
different S/N ratios. Solid lines represent 
American listeners, dashed lines represent 
foreign listeners. Triangles re present 
stuttered speech; circles represent non- 
stuttered speech. 


Results 


The entire two digit number was 
scored as right or wrong for making 
score comparisons. Tables 1 and 2 
show the difference between methods, 
at each S/N ratio, for both the 
American and foreign listeners. In 
these tests the Ameican subjects made 
significantly fewer errors for both 
methods and at the four S/N ratios. 
At -9 db S/N ratio there was no 
significant difference. Table 3 presents 
the mean per cent correct responses 
for the two categories of listeners; 
Figure 1 presents the same material 
graphically. 


Discussion and Conclusions 


From the statistical significance and 
consistency of the above tests there 
is little doubt that voluntary stutter- 
ing materially aids digit transmission 
under unfavorable listening condi- 
tions. One fact of possible interest to 
linguists is that the relation between 
presentation methods held fairly con- 
stant within the American and foreign 
groups, although the former did better 
with both methods as far as actual 


scores went. A fair amount of evi- 
dence exists that digit recognition is 
remarkably stable (8), probably due 
to the long time learning and practice 
involved. However, for the foreign 
listeners digit pronunciation still in- 
volves the English-language, and their 
responses reflected secondary language 
behavior even though both groups 
received equal briefing before the 
tests. The score differences between 
the two methods of presentation, 
which applies to the entire panel, in- 
crease relatively as the S/N ratio 
diminishes (i.e. the worse the noise 
the better stuttering works to get 
numbers through). 


The fact that no significant differ- 
ences were obtained between groups 
at -9 db S/N ratio must be regarded 
as an artifact until further investigated. 

Some foreign listeners observed that 
they would have preferred more time 
between number groups as the S/N 
ratio decreased, perhaps reflecting a 
factor of indecision when operating 
with a secondary language under diffi- 
cult conditions of reception. 

On the basis of experimental evi- 
dence above it is concluded: 

1. Voluntary stuttering of digits 
significantly and importantly aids their 
transmission when heard in high noise. 

2. Voluntary stuttering of digits 
operates consistently to raise articula- 
tion scores with listeners to whom 
English is a native language and those 
to whom English is a secondary lan- 
guage. 


Summary 


Foreign and American listeners 
heard two-digit numbers transmitted 
in two different ways; (1) normal 
delivery (one-two), and (2) volun- 
tary stuttering (wuh-one—tuh-two). 
The signals were presented at five 
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different S/N ratios and the articula- 
tion scores were compared for differ- 
ences (1) at noise levels and (2) be- 
tween methods. 


In both methods American listeners 
achieved significantly higher articula- 
tion scores than foreign listeners at 
four of the noise levels. Volunta 
stuttering gave both groups signify 
cantly better results, with score im- 
provement relatively increased as the 
S/N ratio made listening more diffi- 
cult. 
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Book Reviews 


Kirk, Samuet A., Karnes, Merre B., ANd 
Kirk, Wintrrep D. You and Your Retarded 
Child: A Manual for Parents of Retarded 
Children. New York: The Macmillan Co., 
1955. Pp. 184. $4.00. 


In the field of mental deficiency, there is 
much demand for reading materials for 
parents. You and Your Retarded Child 
takes an important place in the increasing 
supply of materials being provided to meet 
this need. The book is written for parents 
and deals with the problems of care, train- 
ing, and management of retarded children in 
the home. It treats such topics as play, self- 
dependence, speech development, behavior 
problems, etc., in the detailed and practical 
ways which should appeal to parents. By 
outlining the kinds of questions which par- 
ents ask and the sequence of ‘typical’ anxie- 
ties which parents suffer, the book should 
serve at least a minor therapeutic purpose 
and suggest the advantages of working and 
consulting with other parents. The recurring 
theme of the book is that parents bear the 
major responsibility for their retarded 
children. 

The final chapter of the book consists 
of a brief outline of a total community 
program for the retarded. Professionals and 
parents alike should find this a of 
real interest as they attempt to clairfy needs 
and opportunities for dealing with the 
many phases of the problem of mental de- 
ficiency at community level. 


Included as an appendix to the book is 
a list of residential schools for the re- 
tarded. Since this information is probably 
rather accessible to parents through other 
sources, this space might better have been 
given to a list of suggested further readings, 
to a fuller discussion of the role of pro- 
fessionals in serving the retarded, or to a 
discussion of the role of parent groups. 

One of the major difficulties in writing 
a book for parents is to establish as clearly 
as possible the group being discussed. Kirk, 
Karnes, and Kirk have done a relatively 

ood job in meeting this problem by out- 
ining in an early portion of the book ways 
parents may observe their own children to 
determine level of retardation, etc., and by 





Book Reviews is edited by Ernest H. 
Henrikson, University of Minnesota. 
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repeatedly stressing differences in rate of 
child development. Sequence and readiness 
concepts of development are equally 
stressed. 

This book should be particularly helpful 
if made available to parents of young 
severely retarded children at the time of 
initial diagnosis and used in conjunction 
with continued professional consultation. 
It should be of real help to parents in 
managing details of care in the home and 
in making mature long-range plans for their 
children. It deserves to be read carefully 
by all professionals who come into early 
contact with parents of retarded children. 

Maynarp C. Reyno.ps 
University of Minnesota 


Brack, Joun W. anno Moore, Witpur E. 
Speech: Code, Meaning, and Communica- 
tion. New York: McGraw-Hill, 1955 pp. 
430. $4.50. 


This textbook is apparently designed to 
fill the needs of an introductory college 
course in speech. The entire volume re- 
veals an earnest attempt to relate the 
modern viewpoints of information theory 
and semantics to the elementary considera- 
tion of speech as ‘the principal means by 
which man acquires, creates, communicates, 
and perpetuates his meanings.’ 

It is particularly gratifying that a sub- 
stantial portion of a Sandensaned textbook 
should devoted to a consideration of 
basic speech science, written by a recog- 
nized authority in that area of —— a 
ters 2, 3, and 4 deal primarily with the 
hysical and physiological nature of h. 
ortions of this material are directly re- 
lated to the preparation of speech and hear- 
ing therapists. 

The chapter on ‘Mechanisms of Speech’ 
is mainly concerned with the ne basis 
of speech and hearing, including brief ad- 
ditional references to phonation, respira- 
tion, resonance and articulation, to an un- 
derstanding of the speech function. The at- 
tempt to introduce information on the au- 
ditory and motor systems has suffered in 
some yeas however, by confusing over- 
simplifications. The vocal folds, for ex- 
ample, are described as ‘cartilaginous edges 
of a membrane’ (p. 30). 

The one paragraph treatment of respira- 
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tion provides very little information on 
breathing for speech. Since the authors do 
not discuss the anatomical parts involved 
in breathing, the reader with no background 
in anatomy may be confused by oe de- 
scription of the breathing process. Little help 
is offered by the schematic illustration pro- 
vided, for the parts are not indentified. 

The chapter on the ‘Sound of Speech’ is 
well written in an imaginative and lively 
style that is easy to follow. Particularly 
useful is the treatment of the attributes of 
sound—pitch, loudness, quality, and time— 
and their application to the appreciation of 
speech sound. Likewise satisfying is the 
section on the technical correlates of 
sound. The use of research findings, 
pictorial illustrations, and examples related 
to student experience help greatly in clar- 
ification. Even this chapter suffers from 
confusion in some portions, however. For 
example, the very simple and lucid explana- 
tion of decibels in terms of pressure ratios 
is followed by illustrative examples that 
are given in terms po penne ratios, with no 
hint that pressure and power are not syn- 
onymous. (p. 44). 

veral principles of information theory 
are explained simply in the section of Chap- 
ter 4 entitled ‘Receiving the Code.’ It is 
an elementary explanation to which even 
advanced students of speech might well be 
referred for a background to further study. 

The remaining chapters are concerned 
largely with fundamentals of such tradi- 
tional aspects of speech as organization, vo- 
cabulary, public address, etc., but treat 
them in the non-traditional light of modern 
semantic theory. Also there are two chap- 
ters unique in the field of basic aaa 
entitled “The Speaker’s Meanings’ (Speech 
and Evaluation; Testing Validity). 

This volume represents an attempt to ac- 
quaint the beginning student with com- 
munication theory by introducing him to 
some recently developed and widely ac- 
cepted concepts of language behavior. The 
material dealing with speech science, with 
which this review has been primarily con- 
cerned, shows in its style a genuine under- 
standing of the needs of the student. The 
dictates of brevity have resulted, however, 
in a mingling of over-simplifications and 
possibly misleading information with an 
otherwise admirably clear and concise pre- 
sentation. 

Wituam W. Fietcuer 
University of Minnesota 
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Ferm, Verciius. A Dictionary of Pastoral 
Psychology. New York: Philosophical Li- 
brary, 1955. Pp. 336. $6.00. 


Wacker, Herserr. Health in the Elemen- 
tary School: The Role of the Classroom 
Teacher. New York: The Ronald Press 
Company, 1955. Pp. 228. $4.00. 


It is of interest to the speech pathologist 
to be aware of what people know about 
the speech defective and his problem and 
how they feel about it. These two books 
present examples of what is said to two 
groups of people, ministers and elementary 
teachers, about the speech defective. 


A Dictionary of Pastoral Psychology pre- 
sents definitions of many things that might 
be of interest to ministers. Among these 
are speech defects, summed up in a page 
and a half description of ok pathology. 
This gives a brief statement about the 
major types of speech defects, their causes, 
characteristics, and therapy. Though brief, 
the discussion is generally informative. The 
discussion of aphasia seems confusing, 
especially in relation to therapy. 

Health in the Elementary School states 
that the speech handicapped are the largest 
single — of handicapped children in 
our schools today—and then devotes 
roughly three pages to a consideration of 
their problems. Much of this discussion is 
very general. Although there is a desirable 
emphasis on the teacher’s attitude and on 
the importance of the atmosphere of the 
classroom, this is so general ae it doesn’t 
seem very helpful. 

Each of the above books contains only 
a single bibliographic reference. Health in 
the Elementary School does not list the 
American Speech and Hearing Association 
nor even the National Society for Crippled 
Children and Adults in its source list for 
materials on child health. 

To this reviewer, these books are dis- 
turbing. He regrets that persons in other 
fields feel competent to write on speech 
defects after, primarily, reading one refer- 
ence on the subject and not even feelin 
obligated to indicate other sources dou 
which the reader can verify and enlarge 
on what they have said. The books show 
an awareness of the fact that there are 
people with speech defects. 


Ernest H. Henrikson 
University of Minnesota 

















Abstracts 


Brack, J. W. The reception of repeated and 
overlapping speech patterns. J. acoust. Soc. 
Amer., 27, 1955, 494-496. 


A study was conducted to investigate 
whether an improvement in nonsense syl- 
lable reception will result from a short 
delay time in one earphone concurrently 
with a simultaneous presentation in the 
other. Twelve panels of 12 subjects each 
heard nonsense syllables presented at delay 
times varying from no delay to a delay 
time of .33 second. The results are sum- 
marized by the author: ‘CVC syllables pre- 
sented simultaneously with the same syl- 
lables delayed in time from 0.03 to 0.33 sec- 
ond may be heard with no loss in intel- 
ligibilty at some values of delay; other de- 
lay times impair the understandability of all 
sounds of the syllable” (W.R.T.) 


Fianacan, J. L. A difference limen for 
vowel formant frequency. J. acoust. Soc. 
Amer., 27, 1955, 613-617. 


In a letter to the editor, the author re- 
ports a pilot study on the determination of 
the just noticeable differences in formant 
frequency for vowel formants one and 
two. The DL’s were obtained from quality 
judgements on synthetic vowel sounds. 
Subjects judged whether one sound was 
the same or different from a comparison 
sound. DL’s for F, were determined for 
three different standard sounds having 





Abstracts is edited by Dorothy Sherman, 
University of Iowa, assisted by the follow- 
ing committee: Asa J. Berlin, Pennsylvania 
State University; Virginia B. Carroll, Min- 
neapolis Veterans Hospital; Frederic L. 
Darley, State University of Iowa; Inez E. 
Hegarty, Mt. Holyoke College; Parley W. 
Newman, Utah State Agricultural College; 
John J. O'Neill, Ohio State University; 
Jean Parker, Iowa City; ee Rees, 
Sacramento State College; Frank B. Robin- 
son, Miami University; Vivian I. Roe, Uni- 
versity of Indiana; George H. Shames, 
University of Pittsburgh; Joseph G. Shee- 
han, University of California; Barbara S. 
Street, Minneapolis Veterans Hospital; 
Wayne L. Thurman, Eastern Illinois State 
Teachers College; William R. Tiffany, Uni- 
versity of Washington. 
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first formants of 300, 500, and 700 cps (with 
F. and F; constant) while DL’s for 
F. were determined for 1000, 1500, and 
2000 cps. Results showed DL’s ranging 
from 12 to 90 cps depending upon formant 
frequency and whether the variation was 
in a positive or negative direction. The pos- 
sible relationships between quality DL’s and 
‘phonemic DL’s’ are discussed _ briefly. 


(W.R.T.) 


Licute, W. H. ann Gray, F. The influence 
of overtone structure on the pitch of com- 
plex tones. J. exp. Psychol., 49, 1955, 431- 
434. 

Groups of university students judged 
pitch levels of complex tones with equal 
fundamental frequencies but varied over- 
tones. Those with predominately low par- 
tials were compared to those with pre- 
dominately high partials. The tones with 
greater strength in the higher partials were 
consistently judged higher in_ pitch. 

(W.L.T.) 


Warp, W. D. Tonal monaural diplacusis. 
J. acoust. Soc. Amer., 27, 1955, 365-372. 


In two cases of tonal monaural diplacu- 
sis in sophisticated observers the auditory 
area was carefully mapped for regions of 
distortion. ‘When low-intensity sinusoids 
within a certain range are presented, sev- 
eral distinct tones are heard in addition 
to the tone presented. The effects are fo- 
cussed at 3610 cps for one subject and at 
3155 cps for the other. Pitch-matching 
and probe-tone techniques show that the 
additional tones correspond to combina- 
tion tones expected in a normal ear stim- 
ulated by two tones, one of which is 
fixed at one of the above frequencies. 
Hence some basic instability of the au- 
ditory mechanism at these frequencies is 
indicated for these observers. It is sug- 
gested that the defect lies in the “peak 
ing” process of the cochlea .. ’ 


(W.R.T.) 
Licutroor, C. Contribution to the study of 


auditory fatigue. J. acoust. Soc. Amer., 27, 
1955, 356-364. 


Using a  subject-operated Békésy-type 
testing technique, the author obtained 
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threshold recovery functions for four com- 
binations of fatiguing sound and test fre- 
uency for 24 subjects. Data are presented 
or (1) the recovery for different com- 
binations of test and stimulation tone, (2) 
inter- and intra-individual variability, (3) 
the phenomenon of ‘bounce’ (temporary 
reversal during the course of recovery from 
fatigue), and (4) the relationship between 
tinnitus and pattern of recovery. Many in- 
dividual itemen in recovery pattern 
characterized the results of the study. 


(W.R.T.) 


Nerr, W. D. ano Hino, J. E. Auditory 
thresholds of the cat. J. acoust. Soc. Amer., 
27, 1955, 484-493. 


The authors report the results of au- 
ditory threshold determinations for cats, 
using a conditioned response (tone, shock, 
avoidance) technique as the testing method 
for free field tones ranging from 62.5 to 
60,000 cps. Frequencies from 4000 to 60,000 
cps were generated by a dynamic micro- 
phone operated as a sound source. SPL 
measures are said to be accurate to +10 
db at 60,000 cps. The upper limit of the 
cat’s hearing was found to be at 60,000 
cps, with the point of maximal sensitivity 
at about 8000 cps. ‘A comparison of thresh- 
hold curves for cat and man suggests that 
the cat may be slightly less sensitive than 
man for frequencies of 500 cps and be- 
low. Sensitivity for the range 500 to 4000 
cps is almost the same. For higher fre- 
uencies, the hearing of the cat is dis- 
tinctly superior to that of man’. (W.R.T.) 


Srevens, K. N. ano House, A. S. Develop- 
ment of a quantitative description of vowel 
articulation. J. acoust. Soc. Amer., 27, 1955, 
484-493. 


The authors ‘attempt to develop a set of 
parameters which yield a simple yet reason- 
ably accurate specification of the articula- 
tion of vowel sounds.’ The vocal tract 
shape is specified in terms of only three 
numbers: the position of the tongue con- 
striction, the degree of constriction, and the 
ratio between the cross-sectional area and 
the length of the front part of the vocal 
tract. “The three numbers provide a ...set 
of tube configurations that are similar in 
form to those observed in X-ray studies 
of the human vocal tract . . . An electrical 
analog of the vocal tract is utilized to ob- 
tain experimental relations between the ar- 
ticulatory parameters and the formant fre- 


quencies.’ Among other findings concern- 
ing the vowel contours derived from these 
data, it was noted that ‘ . . . high first 
formants are associated with a narrow 
tongue constriction near the glottis and an 
unrounded, large mouth opening’ and that 
‘formant 2 generally increases in frequency 
as the point of constriction moves forward 
from dhe glottis and as the A/I (area/ 
length) ratio of the mouth opening in- 
creases.’ The relation of the vowel con- 
tours to classical phonetics is discussed. A 
35-item bibliography is included. (W.R.T.) 


Symmes, D., Cuapman, L. F., ann Hat- 
steaD, W. C. The fusion of intermittent 
white noise. J. acoust. Soc. Amer., 27, 1955, 
470-473. 


This report describes the functional re- 
lationships among stimulus variables in- 
fluencing auditory flutter fusion. A method 
was employed similar to that used in 
studies of visual flicker. Fusion points were 
obtained as a function of repetition rate 
under different intensity and sound-time 
fraction conditions in a single sophisticated 
observer using the p tation method of 
limits. The results are discussed in relation 
to the hypothesis that the cue for flutter 
is heard when the duration of the off 
interval is longer than the time required 
for the auditory perception to decay one 
detectable step. Individual differences were 
investigated a designing and applying 
tape recorded AFF (auditory fusion fre- 
quency) tests to 46 normal subjects. For 
a sound pressure of 70 db (SPL) and a 
sound-time fraction of .90, the mean AFF 
threshold was 82.1 interruptions per second 
(s.d. 19.4). (W.R.T.) 


Susceptible ears selected. Sci. News Lett., 
68, 1955, 20. 


A study of susceptibility to high level 
noise is reported briefly. The subjects, 60 
volunteers and 12 men _ selected from 
workers in a steel fabricating plant, were 
given an initial audiometer test. Ten min- 
ute periods of stimulation with white noise, 
electronically produced, were presented to 
each ear separately. Audiometric tests were 
repeated to determine possible temporary 
hearing loss. It was found that subjects 
were divided into two groups: those who 
were susceptible to high level noise and 
those who were not affected by such stim- 
ulation. (/.£.H.) 














Atsrite, J. P. ann Groric, A. Modified soft 
ear insert. Arch. Otolaryng., Chicago, 61, 
1955, 328-330. 


The authors report on the design and 
testing of a modified soft plastic ear insert 
in use with the hearing aids of 21 sub- 
jects. On the basis of spondee and PB tests, 
it was concluded that ‘Speech-reception 
and speech discrimination results with the 
modified insert are slightly better than 
those with the standard insert, but from 
a practical point of view in this respect, 
one insert 1s considered as good as the 
other.” (W.R.T.) 


Barr, B. Pure tone audiometry for pre- 
school children. Acta Otolaryng., Supple- 
mentum 121, 1955, 84 pp. 


This monograph reports the results of 
an investigation of the use of PGSR and 
play audiometry with 324 cy chil- 
dren. Initial gross tests of hearing were 
used to place the children in three groups. 
These groups were (a) those with re- 
sponse to sounds, (b) those without re- 
sponse to sound, and (c) those with grave 
general retardation or behavior problems. 
Test findings indicated that there was an 
85 percent agreement between the results 
of the two tests. Play audiometry was ap- 
plicable with children down to 2% years 
of age, while PGSR audiometry could be 
successfully employed with children as 
young as two years of age. Follow-up 
studies showed ‘good’ agreement with the 
original findings. It was felt that play au- 
diometry should be the first type of test 
attempted with pre-school children. This 
selection was —— as the case of mak- 
ing a choice between pleasant and un- 
pleasant tests (PGSR). (J.J.O.) 


Corso, J. F. Evaluation of operating con- 
ditions on a Békésy-type audiometer. Arch. 
Otolaryng., Chicago, 61, 1955, 649-653. 


The purpose of this study was to eval- 
uate the influence of testing time and rate 
of signal attenuation on the threshold for 
1000 cps, the response variability, and the 
test-retest reliability of audiograms ob- 
tained on the Reger model of the Békésy 
audiometer. Each of nine conditions, in- 
cluding three rates of signal attenuation 
(.5, 1, 2 db/sec.) at three testing times 
(5, 10, 20 min.), were assigned to each of 
10 subjects. According to the results, (1) 
testing time and attenuation rate had no 
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effect on mean threshold value at 1000-cps, 
(2) attenuation rate had a significant ‘effect 
on threshold variability and _ test-retest 
reliability, and (3) optimal performance 
was obtained by using an attenuation rate 
of .5 db/sec. (W.R.T.) 


Curry, E. T. Threshold finding in pure 
frequency audiometry. Arch. Otolaryng., 
Chicago, 61, 1955, 394-396. 


The author sets forth a step-by-step pro- 
cedure for use as standard technique in 
routine pure tone testing. The a 
includes asking . . . ‘the client to use hi 
finger to touch the earphone in which the 
stimulus is heard.’ In addition, it is ad- 
vised that ‘subliminal cues’ should be ac- 
cepted as overt responses. (W.R.T.) 


Harsert, F. ann Satatorr, J. A. Clinical 
applications of recruitment and masking. 
Laryngoscope, 65, 1955, 113-123. 


Some basic audiometric principles having 
to do with the phenomena of recruitment 
and masking are discussed. Diagnostic im- 
plications oF recruitment findings are given, 
and implications involved in masked thresh- 
olds, crossed hearing, etc., in bone and air 
conduction measures, are _ considered. 


(W.R.T.) 


Currern, H. M. anno Gotpstern, R. Does 
he hear you? Nursing Outlook, 3, 1955, 
286-288. 


This article endeavors to alert school 
nurses to signs of hearing loss. Hearing 
testing methods are described, group and 
individual methods are compared, and fol- 
low-up procedures are suggested. (F.L.D.) 


Franket, G. W. Mobilization of the stapes. 
Nat. Hearing Aid J., 8(5), 1955, 6-7 


A brief discussion of the Rosen tech- 
nique for stapes mobilization is presented. 
The author suggests that the technique be 
tried before fenestration in any case of 
otosclerosis. (W.R.T.) 


Mapesrink, R. The duration of the stops 
in the speech of deaf-mutes. Folia phoniatr., 
Basel, 7, 1955, 44-55. 


The experiment, performed in Sweden, 
compared the duration of stops in normal 
speech with the stops in the speech of four 
deaf children. Corrective exercises were 
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then employed and the results were eval- 
uated. “The investigation shows that in nor- 
mal speech . . . both the closure and the 
explosion of the stops can be either long 
or short .. . The results of the study in- 
dicate that it is quite possible to teach the 
deaf a correct pronunciation of the stops.’ 
Some techniques are suggested. (A.J.B.) 


Nerrson, A. H. Labyrinthine (vestibular) 
function tests. Amer. J. med. Sci., 229, 1955, 
421-443. 


A review of the techniques used in per- 
forming the various tests of vestibular func- 
tion is given, together with a description 
of vestibular anatomy and _ physiology. 

(F.L.D.) 


Pick, E. I. Heparin in perceptive deafness. 
Arch. Otolaryng., Chicago, 61, 1955, 422- 
428. 


Heparin therapy with 35 | per with 
yerceptive deafness is reported as resulting 
in slight improvement of hearing, if any. 
However, improvement in tinnitus and 
other factors influencing hearing were ob- 
served. (W.R.T.) 


Rosen, S. AaNp Bercman, M. Restoration of 
hearing in otosclerosis by mobilization of 
the fixed stapedial footplate. An analysis of 
results. Laryngoscope, 65, 1955, 224-269. 


The authors present a description of the 
method and instruments used in the Rosen 
technique for stapedial mobilization, to- 
gether with an analysis of the results on 
211 consecutive cases. Following the paper, 
discussions of the Rosen operation are 

iven by J. L. Goldman, R. J. Belluci, J. 
pli G. E. Shambaugh, V. Goodhill, 
C. M. Kos, H. P. House, and K. M. Day. 


(W.R.T.) 


Scurer, A. A. Restoration of hearing in 
otosclerosis by transtympanic mobilization 
of the stapes; preliminary report of fifty 
cases. Arch. Otolaryng., Chicago, 61, 1955, 
513-534. 


The author reports the results of the use 
of the Rosen technique for stapes mobiliza- 
tion on 50 cases of otosclerosis. “The fact 
that this transtympanic technique can re- 
store hearing to patients with otosclerosis 
is established ...’ Forty-seven cases were 
found to have fixed stapes. Of these, 31 


were moblized, and, of these, 15 realized 
a return to serviceable hearing (30 db or 
better). ‘It was shown that a fenestration 
can be succeessfully performed after an un- 
successful mobilization’. (W.R.T.) 


Go.psreix, R. Detection and assessment of 
auditory disorders in children less than 
three years old: A critical review. Volta 
Rev., 57, 1955, 215-219. 


The advantages and limitations of the va- 
rious tests for assessing hearing loss in 
young children are discussed. The author 
concludes, ‘Determining the auditory 
threshold of a child less than three years 
old remains a very difficult problem’. 


(F.B.R.) 


Sortint, A. J. Skin-resistance audiometry 
with young children. Hearing Dealer, 5, 
1955, 11-13. 


This article is a description of the test 
equipment and procedures employed in 
skin-resistance audiometry with pre-school 
children, (J.J.O.) 


Tuompson, M. L. Results of a two-year 
demonstration of the hearing conservation 
program in the Chicago Public Schools. 
Trans. Amer, Acad. Ophthal. Otolaryng., 
59, 1955, 175-177. 


A detailed history is given of the growth 
and development of the hearing conser- 
vation program in the Chicago Public 
Schools. (J.P.) 


Tuomsen, K. A. Case of psychogenic deaf- 
ness demonstrated by measuring of imped- 
ance. Acta Otolaryng., 45, 1955, 82-85. 


The author presents the history of a 
case of psychogenic deafness. The patient 
did not give evidence of any hearing in 
one ear by pure tone or speech audiometry, 
by PGSR audiometry, or by ‘delayed side- 
tone’ testing. However, when the intra- 
aural muscle reflex was tested, it was dis- 
covered that stimulation of the claimed 
‘deaf-ear’ produced a change in the im- 
pedance of the opposite ear. Conversely, 
stimulation of the good ear elicited the 
same type of response in the ‘deaf’ ear. 
Thus, the presence of a normal impedance 
response for both ears indicated that the 
patient was not suffering from a pro- 
nounced conductive type of deafness. 


(J.J.0.) 











SaraLorr, J. Occupational hearing _ loss. 
Eye, Ear, Nose, Thr. Mon., 34, 1955, 105- 
107. 


The author discusses the effects of ex- 
posure to loud industrial noise and causa- 
tive factors that contribute to the severity 
of hearing loss. Suggestions are made as to 
the part that industry and the otologist 
can play in dealing with the problem of 
occupational deafness. (J.J.O.) 


McLavrin, J. W. Otological considerations 
of noise in industry. Eye, Ear, Nose, Thr. 
Mon., 34, 1955, 175-180. 


The author discusses the importance of 
accurate audiometric testing in the investi- 
gation of the medico-legal implications of 
occupational deafness. Also included is a 
discussion of the nature and causes of such 
deafness, as well as a description of a pos- 
sible hearing conservation program that 
can be employed by industry. (J.J.0.) 


Woettner, R. C. ann Scuuxnecut, H. F. 
Hearing loss from lesions of the cochlear 
nerve: an experimental and clinical study. 
Trans. Amer. Acad. Ophthal. Otolaryng., 
59, 1955, 147-149. 


Experimental results of the effect on 
hearing of partial section of the cochlear 
nerve in cats are discussed in relation to the 
audiometric findings in two patients having 
acoustic neurinomas. (J.P.) 


Berxo, M. J. The measurement of intel- 
ligence in children with cerebral palsy: 
The Columbia Mental Maturity Scale. J. 
Pediat., 47, 1955, 253-260. 


The author discusses some psychological 
problems presented by brain injured chil- 
dren which necessitate extreme caution in 
evaluating their intelligence through use of 
standard psychometric tests. Effects of cer- 
tain behavioral characteristics upon the 
validity of results with the Columbia Men- 
tal Maturity Scale are reported. (J.P.) 


Lunp, M. Kernicterus. Acta Psychiat. Neur. 
Scand., 30, 1955, 265-279. 


The clinical and pathological findings on 
two athetoid children with an etiology of 
kernicterus are described and compared 
with fifteen cases in the literature. Simil- 
arities of neurological findings and lo- 
cations of brain lesions in these cases are 


noted and discussed. (B.S.S.) 
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Forrester, R. M. ano Mutter, J. The dental 
changes associated with kernicterus. Arch. 
Dis. Childh., 30, 1955, 224-231. 


The relationship between kernicterus and 
enamel hypoplasia is discussed. “The dis- 
covery of typical [dental] changes in any 
case of cerebral palsy will suggest a diag- 
nosis of kernicterus, and this in turn will 
lead to the suspicion that partial deafness 
may complicate the child’s disability.’ 

(F.L.D.) 


IncraM, T. T. S. A study of cerebral palsy 
in the childhood population of Edinburgh. 
Arch. Dis. Childh., 30, 1955, 85-98. 


Incidence of cerebral palsy in children 
born in Edinburgh, Scotland, between 1938 
and 1952 was between 2 and 2.5 cases per 
1000 children. Data are presented on 208 
cases, classified according to type and sev- 
erity of cerebral palsy. Forty-nine percent 
presented ‘significant speech defects’, 8% 
showed evidence of aphasia, 17% presented 
visual defects due to other causes than re- 
fractive error, and 44% had intelligence 
quotients of 69 or less. The educability and 
employability of the cases are discussed. 


(F.L.D.) 


Inwin, O. C. Phonetic speech development 
in cerebral palsied children. Amer. J. phys. 
Med., 34, 1955, 325-334. 


Speech sound data collected on 
cerebral palsied children under 12 years 
of age and evaluated through use of the 
percentile grid and the vowel and con- 
sonant profiles indicate the following: (1) 
there is a deficiency of back vowels and 
front consonants in the phonetic equip- 
ment of these children; (2) whereas the 
normal child masters back vowels in about 
two years, the cerebral palsied child re- 
quires about 10 years to achieve equal 
status; (3) whereas normal infants eliminate 
glottal sounds from their phonetic reper- 
tory in about two and one-half years, 
the process requires about ten years for 
the cerebral palsied child; (4) vowel pro- 
files and consonant profiles of spastics and 
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athetoids show no decided differences. 
(F.L.D.) 
Keats, S. The child with hemiplegia. 


Amer. J. Dis. Child., 89, 1955, 421-425. 


Study of 87 children with hemiplegia in 
the Cerebral Palsy Clinic and Treatment 








400 


Center, New Jersey Orthopaedic Hospital, 
revealed that 44 were required to shift 
handedness from the handicapped, in- 
herited, dominant side to the uninvolved 
subdominant hand. Fifteen of these were 
classified as ‘incomplete shifts’ because they 
developed such complications as speech dis- 
orders, seizures, mental retardation, and be- 
havior variations. Such complications, ac- 
cording to the author, can be avoided by 
withholding occupational therapy and 
bracing of the handicapped arm, directing 
therapy only to the uninvolved arm to 
speed the completion of the shift, and oc- 
casionally immobilizing the handicapped 
arm. (F.L.D.) 


Pertstein, M. A. ano Hoon, P. N. Infantile 
spastic hemiplegia. Amer. J. Phys. Med. 
34, 1955, 391-405. 


Results of « comprehensive study of 334 
spastic hemiplegics, ranging in age from 
less than a year to more than 20 years, 
are presented. Information is included con- 
cerning incidence with regard to sex and 
race, time of onset of hemiplegia, incidence 
of seizures, intelligence, acquisition of 
speech, age of walking, birthweight; inter- 
—- among these variables are also 
studied. Right spastic hemiplegics out- 
numbered left five to four. There was no 
significant difference between the intel- 
ligence of lefts and rights nor in the age 
at which these two groups acquired speech. 
Males outnumbered females four to three. 
No differences found between whites and 
Negroes were considered attributable to ra- 
cial effects. One-third of the series rep- 
resented postnatally acquired hemiplegia. 
Incidence of seizures was significantly 
higher than that reported for all types of 
brain injury for mixed spastic groups and 
for most other series of spastic hemiplegics. 
Cases with seizures showed significantly 
lower mean IQ, and seizures apparently de- 
layed to a significant degree the onset of 
walking and speaking first words. Spastic 
hemiplegics were approximately 20 IQ 
points retarded in comparison with normal 
children. (F.L.D.) 


Sueetey, R. F., Jonson, C. H. anp Baker, 
J. J. Effect of cortisone and hydrocortisone 
in hemiplegia after cerebral infarction. J. 
Amer. med. Ass., 158, 1955, 803-806. 


Report is made of the apparently suc- 
cessful use of cortisone and amenmions 
in controlling painful icity in four pa- 
tients after cerebral infarction. (W.L.T. 
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Medicine. Sci. News Lett., 67, 1955, 309. 


This report of a recent meeting of the 
American Association of Plastic Surgeons 
summarizes the discussion on the import- 
ance of early surgical treatment and of 
early dental care of cleft palate infants. 


(L.E.H.) 


Barrie, R. J. Management of cleft lip and 
palate. Mod. Med., 23(13), 1955, 90-91. 


A British surgeon discusses the manage- 
ment of cleft lip and cleft palate with spe- 
cial reference to surgical treatment, or- 
thodontic procedures, and speech therapy. 


(B.S.S.) 


Corso, J. F. An electronic device for the 
production and measurement of warble- 
tones. Amer. J. Psychol., 68(2), 1955, 306- 
311. 


This paper describes an inexpensive de- 
vice for producing frequency-modulated 
tones. It outlines a specific procedure for 
calibrating the rates and the extents of 
modulation. (P.W.N.) 


McProup, C. G. Phonograph equipment. 
Audio-Engin., 39(6), 1955, 28-54. 


This article seeks to provide ‘a practical 
discussion of the characteristics of phono- 
graph pickups, turntables, and record 
changers and the role they play in pro- 
viding high quality sound reproduction . .’ 
The text is directed toward a relatively 
non-sophisticated audience and includes a 
directory and a description of the features 
of popular makes of pickups, arms, turn- 
tables, and record-changers. (W.R.T.) 


Vittcuur, E. M. Amplifiers. Audio-Engin., 
39(4), 1955, 34-42, 65. 


This article is written in a non-technical 
and non-mathematical style. It presents ‘an 
analysis of the fundamental nature of am- 
plification, and a description of the work- 
ing principles of pneumatic, mechanical, 
carbon, vacuum tube, transistor, magnetic, 
and dielectric amplifiers.’ (W.R.T.) 


Pilots soon may talk through their ears. 
Sci. News Lett., 68, 1955, 37. 


An electronic device which renders ear- 
emitted sound audible is reported. The de- 
vice was developed at Ohio State Univer- 
sity as part of a research project with the 




















Air Force Cambridge Research Center of 
the Air Research and Development Com- 
mand. Speech intelligibility mr high back- 
ground noise, according to results of ex- 
perimentation with the device, is less re- 
duced with ear-emitted speech than with 
mouth-emitted speech. (/.E.H.) 


Saunpers, J. H. anp Wenptanp, L. V. 
Some emotional needs of patients with bul- 
bospinal poliomyelitis. Nursing Outlook, 3, 
1955, 374-376. 


The authors report that, according to 
clinical observations, (1) bulbospinal polio- 
myelitis is traumatic psychologically, espec- 
ally when the patient's breathing and swal- 
lowing functions are affected, and (2) with 
— poliomyelitis, anxiety, regres- 
sion, depression, and hostility may be mani- 
fested. These problems ‘can be controlled 
and handled most adequately when all 
members of the team assume their ap- 
propriate roles in the treatment program.’ 


(F.L.D.) 


Wenpianp, L. V. A therapeutic group with 
husbands and wives of poliomyelitic pa- 
tients. Group Psychother. 8, 1955, 25-32. 


A procedure for meeting some of the 
problems peculiar to bulbospinal polio- 
myelitic patients and their spouses is de- 
scribed. The group, oe of spouses of 
the patients, was initially structured as a 
conference for the discussion of these 
roblems in terms of facilitating the ad- 
justment of the patients, and it then un- 
obtrusively developed into a psychothera- 
peutic group. (J.G.S.) 


Lucusincer, R. and Lanpott, H. Uber das 

Itern, das sogenannte ‘stottern mit polter- 
Lasapenenme, und deren beziehung zu den 
aphasien. Folia Phoniatr., Basel, 7, 1955, 12- 
43 


The findings of an_ electroencephalo- 
graphic study of 100 clutterers, clutterer- 
stutterers and stutterers are reported. The 
majority (93 per cent) of the stutterers had 
normal EEG’s, while only 10 per cent of 
the clutterers, with or without a stutterin 
component, had normal EEG’s ‘This t 
and the lack of unity among the EEG find- 
ings in respect to localization lead us to 
the view that cluttering is connected with 
topographically unspecific disturbances of 
the biological processes in cerebral tissue. It 
can also be defined as a constitutional her- 
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editary dysphasia . . . Cluttering therefore 
stands in a clear contrast to the aphasias, 
which are referable to an acquired drop- 
ping out of cells in certain centers.’ (A.J.B.) 


Moncvr, J. P. Symptoms of maladjustment 
differentiating young stutterers from non- 
stutterers. Child Develpm., 26, 1955, 91-96. 


Forty-eight young stutterers with a mean 
age of 79.6 months were matched with 48 
children who were non-stutterers. The 
matching was done in terms of age, sex, 
school placement, and residential areas 
(socio-economic status). All of the chil- 
dren were directly observed at school and 
at home. Also, all mothers of the subjects 
were interviewed with the aid of an espec- 
cially constructed questionnaire. The ob- 
tained results indicated that the you 
stutterers, on the whole, displayed sev: 
symptoms of maladjustment other than stut- 
tering. These symptoms were as follows: 
‘nervousness’, enuresis, nightmares, fussy 
eating habits, and aggressive behavior. 
Forty-one of the stuttering children re- 
vealed more symptoms of maladjustment 
than their non-stuttering counterparts 


(JJ.0.) 


Bancaup, J., Hecaen, H., ano Lairy, G. C. 
Modifications de la réactivité EEG, troubles 
des fonctions symboliques et troubles con- 
fusionnels dans les lesions hemisphériques 
localisées, Electroencept. clin. andie- 
siol., 7, 1955, 161-192. 


The authors studied EEG’s of 75 pa- 
tients: 59 tumors, 11 CVA’s, and five with 
other diagnoses. In contrast to findin 
with non-brain-damaged individuals, the 
authors found the alpha response was not 
abolished unilaterally with patients who 
displayed disturbances of symbolic func- 
tion but did not have concomitant mental 
confusion. In patients with mental con- 
fusion, the alpha response was abolished 
bilaterally. It is concluded that a correla- 
tion can be made between specific EEG 
reactions and disturbances of conscious- 
ness. (V.B.C.) 


Nyeouist, R. H. ann Crostuwarte, G. ‘Pic- 
ture-lessons’ in typewriting for aphasics. 
Arch. phys. Med., 36, 1955, 401-406. 


Suggestions are offered for facilitating 
teaching the use of the typewriter to apha- 
sic patients by building lessons around pic- 
tures of common objects and experiences. 
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Materials must be suitable for one hand, 
contain sufficient repetition compatible 
with slow relearning, and must hold at- 
tention and stimulate interest in spite of 
repetition. A method of gradually learn- 
ing the keyboard is presented. Suggestions 
are made for relating verbalization to the 
various steps in the process. (F.L.D.) 


Ross, P., Quackery in the treatment of the 
brain-injured child. Canad. Med. Ass. J., 72 
1955, 660-663. 


The author discusses three factors that 
drive parents of brain-injured children to 
‘quackery.’ He emphasizes the need for 
comprehensive treatment of such children, 
including speech therapy, which ‘may be 
the most important part of treatment.’ The 
need for careful diagnosis in handling the 
speech disorders of these children is 
stressed. (F.L.D.) 


Kann, T. C. Cross validation of the or- 
ganic brain pathology scale for a test of 
symbol arrangement. J. consult. Psychol., 
19, 1955, 130. 


A cross validation was made of the or- 
ganic brain pathology scale for a test of 
symbol arrangement which requires the 
subject to arrange fifteen plastic objects 
several times on a segmented strip. In the 
first study, 50 patients with known brain 
pathology were matched with a non-brain 
injured group. In that study, 197 variables 
were statistically evaluated and 99 of these 
were found to be significant. In the second 
study, 30 patients with known brain path- 
ology were matched with a non-brain in- 
jured group. With one exception, all of 
the scores of the second organic group 
fell within the range of scores previously 
established by the fest organic group. Sim- 
ilarly, with one exception, the scores of 
the new non-brain damaged group fell 
within the range of scores of the first 
study. In both studies statistically significant 
differences were found in the performance 
of the organic group as compared with 
the performance of the control group. 


(BSS.) 


Rerran, R. Affective disturbances in brain- 
damaged patients. Arch. Neurol. Psychiat., 
73, 1955, 530-532. 


MMPI profiles of 50 brain-damaged A 
tients were compared with MMPI profiles 
of a matched control group. Some of the 


controls were known neurotics. Results in- 
dicated both groups had elevated profiles 
on the neurotic triad, but the brain-dam- 
aged group was significantly higher on the 
paranoid, psychasthenia, schizophrenia, and 
mania scales. The author concluded that 
recognition of psychological symptoms ac- 
companying brain damage should en- 
courage therapeutic attempts toward their 
alleviation. (V.B.C.) 


Terzian, H. ano Ore, G. Syndrome of 
Kluver and Bucy reproduced in man by 
bilateral removal of the temporal lobes. 
Neurology, 5, 1955, 373-380. 


Bilateral removal of the temporal lobes 
has been performed on monkeys and a few 
aggressive, agitated schizophrenics by Kluv- 
er and Bucy. Isolated behavioral elements 
found to follow were hypersexuality, buli- 
mia, and memory defects. 

The authors present a case of a 19 year 
old boy with psychomotor seizures and a 
history of severe agressive behavior during 
the seizures. Following bilateral temporal 
lobectomy, the patient exhibited the be- 
havior described by Kluver and Bucy. The 
memory defects observed included loss of 
recognition of people, no recognition of the 
concepts yo and future, and loss of all 
emotional affect. 

A description of the patient’s language 
included the following observations: sen- 
tences were elementary and concerned with 
basic needs; similar words were mispro- 
nounced and some syllables were reversed; 
the patient could read but did not com- 
prehend what he read; he could write only 
his name and a few simple words from 
dictation. (V.B.C.) 


Myerson, M. C. Observations and consider- 
ations on cigarette smoking. Ann. Otol., 
etc., St. Leuis, 64, 1955, 412-417. 


The author finds that on the basis of his 
study and observation excessive smoking 
affects the larynx, pharynx and tracheo- 
bronchial tree. “The most striking changes 
due to excessive smoking are to be found 
in the larynx. The first signs of ‘smokers 
larynx’ are said to be a localized edema of 
one cord, with hoarseness, followed by fi- 
brosis as ‘the lesion becomes an edema- 
tous fibroma and is no longer reversible, 
with increased hoarseness. ‘Among one 
hundred eighty-two cases operated upon 
by the author, all but fifteen were male. .. 














All except four of the cigarette smokers 
consumed two or more packages a day.’ 


(W.R.T.) 


Ranke, E. J. ann Howincer, P. H. Paralysis 
of vocal cords following thyroidectomy. 
J. Amer. med. Ass.. 157, 1955, 543-547. 


One hundred patients with vocal cord 
paralysis following thyroidectomy were 
studied. Hypothyroidism and hypopara- 
thyroidism were found to accompany bi- 
lateral paralysis more than twice as often 
as unilateral cord paralysis. Vocal cord 
paralysis was found to occur in a ratio 
of nine females to one male although sur- 
gery is done on a ratio of four females to 
one male. The authors suggest that thyroid 
and parathyroid deficiencies should be con- 
sidered in study of vocal paralysis cases. 


(W.L.T.) 


Amer. J. Phys. Med., 34, February, 1955. 


This entire issue is concerned with mus- 
cular dystrophy. Of special interest are 
articles dealing with modern concepts of 
structure of striated muscle and contrac- 
ture of muscle; also reported is a sym- 
posium dealing with degeneration, regen- 
eration, and growth of muscle. (F.L.D.) 


Irwin, R. B. State programs in speech and 
hearing therapy. Speech Teacher, 4, 1955, 
101-109. 


Information regarding legislation on 
speech and hearing therapy was collected 
from state directors of special education or 
supervisors of speech and hearing therapy. 
Types of legislation, supervisory plans, and 
reimbursement plans are discussed. Pertin- 
ent excerpts are presented from the various 
state laws. (W.L.T.) 


Bivuestone, S. S. AND Deaver, G. G. Re- 
habilitation of the handicapped child. Pe- 
diatrics, 15, 1955, 631-641. 


This article outlines the objectives, phil- 
osophy, and methods of treatment of serv- 
ices for the handicapped which involves 
teamwork by professional personnel in the 
medical, therapeutic, educational, social, 
and vocational adjustment fields. The re- 
quirements of a community rehabilitation 
center, where the total needs of the handi- 
capped child can be evaluated and appro- 
priate recommendations made, are de- 
scribed. (J.P.) 
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Practitioner, 174, April, 1955. 


This issue is devoted to ‘the handicapped 
child.’ Separate chapters concern various 
types of handicapping conditions. Char- 
acteristics of each problem, associated 
problems, effects on the child, diagnosis, 
and treatment are discussed. Of special in- 
terest are the following chapters: 
Whuernatt, E. The deaf child, 375-384; 
Potant, P. E. The spastic child, 385-394; 
Battie, R. J. V. Cleft lip and palate, 447- 
452. (F.L.D.) 


Coie, J. Paw preference in cats related to 
hand preference in animals and man. J. 
comp. physiol. Psychol. 48, 1955, 137-140. 


Observations were made of 60 cats as 
they reached with their paws for food pre- 
sented in a small glass tube. Using 75 out 
of 100 reaches as an index of paw prefer- 
ence, the author found that 20% showed 
a right preference, 38.2% showed a left 
preference, and 41.7% were ambidextrous. 
The writer suggests that anatomical struc- 
ture of nerve pathways is more important 
than environmental factors in determining 
preference in the use of a forelimb. 


(LE.H.) 


Drake, F. R. The current drug therapy 
of epilepsy. Amer. J. med. Sci., 230, 1955, 
98-107. 


Current usage of five ‘commonly ac- 
cepted safe drugs’ (Dilantin, phenobarbital, 
Mebaral, Gemonil, the bromides) and eight 
‘newer drugs’ (Mesantoin, Tridione, Para- 
dione, Prenderol, Phenurone, Mysaline, 
Milontin, Hibicon) for therapy of epilepsy 
is reviewed. Seventeen general therapeutic 
principles are listed. (F.L.D.) 


Campse.t, E. J. M. anp Green, J. H. The 
behavior of the abdominal muscles and 
the intra-abdominal pressure during quiet 
breathing and increased pulmonary ventila- 
ation. A study in man. J. Physiol., 127, 1955, 
423-426. 


Records of respiration, intra-gastric pres- 
sure, and action of abdominal muscles were 
made on young men, 18 to 27 years old. 
Reported observations included the follow- 
ing items: (1) quiet breathing and increased 
pulmonary ventilation, (2) quiet breathing 
and erect posture, and (3) inspiration and 
expiration related to supine and erect po- 
sition. The authors concluded that ab- 
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dominal muscles do not play an active 
role in expiration, either in the supine or 
erect position, — with high pulmon- 
ary ventilation, with severe muscular ex- 
ercise or with considerable voluntary ef- 
fort. (/.E.H.) 


Koepke, G. H., Murpny, A. J., Rag, J. W., 
anp Dickinson, D. G. An _ electromyo- 
graphic study of some of the muscles used 
in respiration. Arch. phys. Med., 36, 1955, 
217-222. 

Electromyographic investigations _ using 
insulated needle technique rather than sur- 
face electrodes yielded information con- 
cerning the function of several muscles of 
respiration during quiet and maximal 
breathing. The subjects, 45 adult males, 
were tested in supine, sitting, and standing 
positions. The first intercostal muscle and 
diaphragm were used in quiet breathing. 
Expiration occurred passively. Additional 
intercostal muscles were recruited during 
deeper breathing. The muscles of the 
shoulder girdle were used by some in- 
dividuals at the end of maximal inspira- 
tion and expiration. The abdominal muscles 
were more active during expiration than 
inspiration. The abdominal oblique muscles 
were consistently used to a greater degree 
than the rectus abdominis during maximal 
respiration. (F.L.D.) 


Faprian, A. A. Reading disability: an in- 
dex of pathology. Amer. J. Orthopsychiat. 
25, 1955, 319-329. 


A report of a comparative study of the 
incidence of reading disability in several 
clinical settings indicates familial psycho- 
pathology as a causal factor in reading 
disability. Among the points mentioned by 
the author are the following: (1) where 
the weight of familial psychopathology is 
heavy, the prognosis for cases of reading 
disability is poor even when psychotherapy 
is available to supplement tutoring; (2) 
studies of visual-motor maturation suggest 
that the teaching of reading should be 
postponed until children have reached the 
seventh year; and (3) if beginning readers 
were in small classes with well-trained 
teachers, early diagnosis of reading dis- 
abilities would be possible. (B.S.S.) 


Rain, A. 1, Kine., G. F., anp EuRMANN, J. 
C. Vocabulary performance of short-term 


and long-term schizophrenics. J. abnorm. 
soc. Psychol., 50, 1955, 225-258. 


This study employed twenty-five long- 
term schizophrenics with delusions and/or 
hallucinations and twenty-five short-term 
schizophrenics with no delusions or hal- 
lucinations and who were in excellent con- 
tact at the time of examination. These two 
groups were compared to twenty-five ‘nor- 
mals’ on three vocabulary measures. Ges- 
ticulation and verbal responses to the Full- 
Range Picture Vocabulary Test and the 
raw score on the vocabulary subtest of 
the Wechsler-Bellevue Intelligence Scale 
were used. No differences were found be- 
tween short-term schizophrenics and nor- 
mals. The long-term schizophrenics were 
significantly lower than the other groups 
on all the measures. The author concludes 
that chronicity is an important factor in 
defining schizophrenic samples. (W.L.T.) 


Rapson, M., Ketry, J. anp Drennen, G. 
Out of the classroom. J. except. Child, 21, 
1955, 300-307. 


The authors have compiled materials 
concerning methods and procedures useful 
to supervisors, therapists and high school 
teachers in improving the speech of chil- 
dren, students, and adults. They have in- 
cluded specific techniques as well as sug- 
gestions for the improvement of com- 
municative skills generally, as excerpted 
from several bulletins issued by State De- 
partments of Education. (V.I.R.) 


Jourarp, S. M. anp Secorp, P. F. Body- 
cathexis and personality. Brit. J. Psychol., 
66(2), 1955, 130-138. 


A group of college male and female stu- 
dents marked a list of 40 names of ‘body 
parts’ (hair, appetite, waist, tolerance for 
pain, voice, sleep, etc.) according to a five- 
point scale of positive-negative feelings. 
Significant positive correlations were ob- 
tained between the body-cathexis scores 
and scores on a homonym test of anxious 
body concern developed by Secord and 
also on the Maslow test of Psychological 
Security-Insecurity. The authors state that 
the results suggest that a person’s felt self- 
acceptability is related in some way to his 
feelings about his body. The test utilized 
in the study is offered as a method for 
further enplecntons of body-cathexis. 


(F.B.R.) 

















Kay, H. Learning and retaining verbal ma- 
terial. Brit. J. Psychol., 66(2), 1955, 81-100. 


An experiment was conducted with the 
learning and retaining of verbal material 
with repeated reproductions. Errors oc- 
curring in the initial reproductions tended 
to be repeated in subsequent recalls. The 
importance of initial interpretations by sub- 
jects in short-term studies is discussed. 

(F.B.R.) 


Kiorz, P. L. anp Lanpeau, M. L’assurance 
contre la degradation vocale sous langle 
de la clinique laryngo-phoniatrique. Folia 
Phoniatr., Basel, 7, 1955, 1-11. 


The authors discuss insuring professional 
singers and speakers against vocal deteriora- 
tion. They concluded: (1) the amount of 
risk must be determined, as well as the 
limitations of the insurance; (2) conditions 
of profession, age, and health determine in- 
surability; and (3) the insured must have 
regular medical examinations. (A.J.B.) 


Ives, S. The phonology of the Uncle Re- 
mus stories. Amer. Dialect Soc. Publ., 22, 
1954, 3-59. 


The vowel and consonant variations en- 
countered in the Joel Chandler Harris 
stories are listed and briefly discussed. Nu- 
merous comparative examples of the spell- 
ing in the stories are included. (F.B.R.) 


Sinciair, A. Helping the foreign born in 
the United States to learn English. Sch. 
Life, 37, 1955, 139-140. 


The increasing need to provide help in 
learning English for the foreign born stu- 
dents enrolled in public schools is dis- 
cussed. Several specific suggestions to help 
solve the problems are offered. (F.B.R.) 


Weunstein, S. Tactile size judgment after 
penetrating injury to the brain. J. comp. 
physiol. Psychol., 48, 1955, 106-109. 


Data were obtained from four groups of 
15 subjects each: (1) a group with trau- 
matic brain injury and sensory loss in the 
affected hand, (2) a group with traumatic 
brain injury with no associated sensory 
loss, (3) a group with peripheral nerve 
injury to the arm, and (4) as a control, a 
group with peripheral injury to the leg. 
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Two experimental procedures were suc- 
cessive and simultaneous stimulation of the 
subjects’ palms, hands supported, by two 
solid cylinders of the same weight and 
size. Among the significant findings were 
the following: (1) the brain-injured group 
with sensory loss overestimated weight and 
underestimated size on the hand opposite 
the brain injury, (2) the brain-damaged 
group without sensory loss underestimated 
weight, and (3) the brain-injured subjects 
made significantly more errors in judgment 
of weight than size. (1.£.H.) 


Parmeter, A. H. Infant speech develo 
ment: a report of the study of one child 


by magnetic tape recordings. J. Pediat., 46, 
1955, 447-450. 


Magnetic tape recordings were made of 
the speech development of the author's 
daughter from six weeks to two years of 
age at monthly intervals during the first 
year and at three month intervals during 
the second year. A table is presented sug- 
gesting relationships between feeding and 
physical growth, neuromuscular develop- 
ment, and the observed vocal-social de- 
velopment. (J.P.) 


Left-handed children need writing help. 
Sci. News Lett., 68, 1955, 57. 


The need for left-handed children to 
develop left to right tterning, normal for 
the right-handed child, is discussed. Sug- 
gestions for parents of preschool children 
are given in the form of a graded series of 
pre-writing exercises designed to develop 
left to right directional movement. (/.£.H.) 


CrvuicksHank,, W. Syracuse University 
meets the challenge of the exceptional child. 
Amer. Sch. and Univ. 26, 1954-55, 317-322. 


The new Syracuse University Special 
Education building is described; photo- 
graphs and floor plans are included. (A.J.B.) 


Tuomas, D. V. Casework practice in fam- 
ily agencies. J. psychiat. soc. Wk., 24, 1955, 
153-158. 


The author discusses the purpose of a 
family agency and describes the services 
which this agency performs in a commu- 
nity. (B.S.S.) 











News And Announcements 


Progress made by the 48 States from 
1945 to 1955 in improving the structure 
and control of public education is reported 
in a new publication issued by the Office 
of Education, U. S. Department of Health, 
Education, and Welfare. The report fo- 
cuses on the structure and control of pub- 
lic education at the State level. This in- 
vestigation was undertaken to provide in- 
formation for States faced with the task of 
reorganizing and revitalizing their ad- 
ministrative machinery for the improve- 
ment of public education. Copies of the 
publication, “The State and oe Hes 
The Structure and Control of Public Edu- 
cation at the State Level,’ are available 
from the Superintendent of Documents, U. 
S. Government Printing Office, Washing- 
ton 25, D. C., at $1.00 per copy. 


Franz J. Kallman, Principal Research 
Scientist of the New York State Psychia- 
tric Institute, New York City, reports that 
facilities have been developed for pro- 
viding consultative and therapeutic serv- 
ices for literate deaf persons who range 
in age from 12 to 42 years and have an 
educational level equivalent to the fourth 
rade. This Mental Health Project for the 
pee Deaf was activated on April Ist, 
with the aid of a grant from the Office of 
Vocational Rehabilitation of the United 
States Department of Health, Education, 
and Welfare. Since only a limited number 
of persons can be handled by the staff 
on the two days set aside for the deaf pop- 
ulation of the metropolitan area, it has 
been necessary to establish a waiting list 
for cases referred by cooperating agencies 
in the New York City area. Educational 
institutions and social agencies in adjacent 
areas will be visited by a mobile research 
team at regular intervals. 





News and Announcements is edited b 
Mary W. Huber, Los Angeles State Col- 
lege, assisted by the following committee: 
Sue Earnest, San Diego State College; Les- 
ter L. Hale, University of Florida; Henry 
Moser, Ohio State University; Severina 
Nelson, University of Illinois; Max Nel- 
son, Michigan State College, and Earl 
Schubert, State University of Iowa. 
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The Governor of Indiana has appointed 
Dr. M. D. Steer to the new Hearing Com- 
mission which wes established by law in 
the last state legislature. This Commission 
of five members will be responsible for the 
development of proper education facilities 
for deaf children. The Commission will be 
responsible for the development of day 
schools for the deaf in Indiana. 


The Los Angeles County branch of the 
American Cancer Society began special 
classes in speech training for post-laryn- 
gectomized patients on September 1, 1955. 
The classes are conducted by Robert Har- 
rington of the Orthopedic Hospital in Los 
Angeles. 


Boston University Summer Travel 
Courses will sponsor a tour of European 
facilities for the education of exceptional 
children during the summer of 1956. In- 
cluded in the visits will be schools for 
the crippled, mentally retarded, blind, deaf, 
hard of hearing, speech handicapped and 
intellectually gifted. The tentative plans in- 
clude 58 days in ey at a price of ap- 
proximately $861.00. Six semester credits 
will be given. The tuition cost is $105.00. 
The tour will be under the direction of 
Wilbert Pronovost, chairman of the Com- 
mittee on Special Education and Director 
of the Speech and Hearing Center, Boston 
University, 332 Bay State Road, Boston, 


Mass. 


Mrs. Martha Taylor, Chief, Speech and 
Hearing Therapy Department of the In- 
stitute of Physical Medicine and Rehabil- 
itation, New York University-Bellevue 
Medical Center recently conducted a 
course in Speech and Hearing Rehabilita- 
tion in Bogota, Colombia, for a group of 
doctors, physical therapists, and _ social 
workers from June 6th to June 27th. The 
course was sponsored by the Colombian 
Government’s SENDAS, a national agency 
comparable to the United States Depart- 
ment of Welfare. Arrangements for Mrs. 
Taylor’s trip were made by the Inter- 
national Society for the Welfare of 
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Cripples and the Institute of Physical Med- 
icine and Rehabilitation. 


The Milton H. Berry Foundation, a 
speech therapy center, has been established 
in Encino, California. A non-profit or- 
ganization with a staff totalling 15 people, 
the Speech Therapy Center operates under 
the direction of Russell Haney. Children 
up to the age of 16 are eligible for treat- 
ment. 


The winners of the Speech Correction 
Fund scholarships awarded by the National 
Society for Crippled Children and Adults 
and Kappa Delta Phi, national sorority are 
Joseph Chaiklin and Mark Larson. Set up 
and maintained by the National Society and 
the American Speech and Hearing As- 
sociation to encourage scientific research 
and professional training in speech path- 
ology, the Speech Correction Fund has 
been supported by scholarship grants from 
Kappa Delta Phi since 1951. Joseph Chaik- 
lin will complete his study toward a doctor 
of philosophy degree at Stanford University 
and Mark Larson will complete his require- 
ments toward the doctorate at the Uni- 
versity of Denver. 


Jack Matthews has been appointed pro- 
fessor and head of Department of Speech 
at the University of Pittsburgh. He will 
also continue as director of the Speech 
Clinic. 


Charles M. Lightfoot has been appointed 
Associate Professor of Otolaryngology and 
Director of the Cleft Palate Training Pro- 
gram and Center, University of Illinois 
College of Medicine, Chicago, Ill. 


Two audiologists on the Northwestern 
University faculty have been appointed au- 
diology consultants to the Veterans Ad- 
ministration’s Department of Medicine and 
Surgery. Raymond Carhart, who was 
named national consultant, is professor of 
audiology in Northwestern's School of 
Speech and professor of otolaryngology in 
the University’s medical school. John 
Gaeth, assistant professor of audiology and 
director of Northwestern’s Hearing Clinic, 
was appointed one of eight regional con- 
sultants. He will serve as advisor in the 
Veterans Administration’s north central 
area, which includes Illinois, Indiana, Mich- 
igan and Wisconsin. 
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James I. Lore has recently been appointed 
Supervisor of the Speech Pathology Section 
of the Audiology and Speech Correction 
Center of Walter Reed Army Medical 
Center. Miss Jane Ambrose was recently 
appointed Supervisor of the Visual-Hearing 
Section of the Audiology and Speech Cor- 


rection Center. 


Maurice H. Miller has been appointed 
Director of the Speech and Hearing Clinic 
in Columbia-Presbyterian Medical Center. 
For the past two years Mr. Miller has 
been on active duty with the U. S. Army. 
He was in charge of the Audiology and 
Speech Correction program at Valley 
Forge Army _ Hospital, Phoenixville, 
Pennsylvania and more recently was Clini- 
cal Psychologist in the Audiology and 
Speech Correction Center at Walter Reed 
Army Medical Center in Washington, D. 
C. Mr. Miller replaces Donald Markle who 
has accepted a position as director of the 
new Audiology and Speech Center at Belle- 
vue-New York University Medical Center. 


Establishment of a cleft palate rehabilita- 
tion center at the Jewish Chronic Disease 
Hospital in Brooklyn, is announced by Ar- 
thur Feigenbaum, hospital superintendent. 
The hospital will provide all services nec- 
essary for the rehabilitation of persons with 
clefts of the lip and palate. The center is 
open to the public. 


Construction of a $300,000 rehabilitation 
center will provide care for residents of 
San Mateo County, California probably be- 
ginning in 1956. Designed to occupy 17,500 
feet of floor space, the center will provide 
medical supervision, physical therapy, oc- 
cupational therapy, speech and _ hearing 
therapy, social services, psychological serv- 
ices, vocational counseling, and sheltered 
work, It will be located on the Mills Es- 
tate, now owned by the San Mateo Society 
for Crippled Children. 5 


Meetings Announced 


Speech Association of America in as- 
sociation with the Western Speech As- 
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sociation, week of December 26, 1955, 
Hotel Statler, Los Angeles. 


International Association of Logopedics 
and Phoniatrics in Barcelona, Spain, Sep- 
tember 3-5, 1956. Those who propose to 
submit papers should notify the Organizing 
Secretary not later than January 1956. An 
abstract of not more than one hundred 
words must be submitted before May 15, 
1956. The time limit for papers is ten 
minutes. The official languages of the Con- 
ress are English, French, German and 
Scanish. For further information write Dr. 
J. Perello, Provenza 319, Barcelona (9) 
Spain. 


American Public Welfare Association, 
national biennial round table conference, 
Washington, D. C., November 30—Decem- 
ber 3, 1955. 


New Materials 


Albums two and three of Listening Time 
by Louise Binder Scott are now ready for 
distribution. The albums each include four 
records of stories and ms for listening, 
relaxation, and sound perception. The 
first album of Listening Time, men- 
tioned in this section in the June 1955 is- 
sue of the Journal, contains a story called 
The Sleepy Forest by Naoma Zimmerman. 
This story is now in book form, published 
by Childrens Press, Chicago, Ill. The al- 
bums are produced by Bowmar Records, 
4921 Santa Monica Blvd., Los Angeles 29. 
They are also distributed by Webster Pub- 
lishing Company, St. Louis, Mo. 


Say and Sing with J. J. Thompson, is a 
new record album containing speech ac- 
tivities designed for oral communication 
with parent, teacher and child. These in- 
clude choral speaking and singing ex- 
periences for reading readiness, song and 
story fun to guide speech development, and 
musical rhymes with organ-piano for re- 
laxation. This album recorded at 78 rpm 
on vinylite records is available from Jeri 
Productions, 2518 Hyperion Avenue, Los 
Angeles, 27, California for $3.50. 


A ‘Guide for Audiometric Technicians’ 
is a small booklet designed for use in in- 
dustrial hearing conservation pr . 
Roger Maas, Ed. D., Hearing nsultant 


for Employers Mutual Liability Insurance 
Company of Wisconsin is publisher of the 
booklet. He states that the material con- 
tained in the guide is the result of a critical 
analysis by otologists and audiologists of 
methods of conducting pure tone threshold 
audiometric measurements, and that the en- 
tire contents were approved by the Ameri- 
can Academy of Ophthalmology and Oto- 
laryngology. “= may be obtained by 
writing to Dr. Maas, Wausau, Wisconsin. 


Two small manuals for parents entitled 
‘Speech for the Cerebral Palsied Pre-School 
Child’ and ‘Helping the Aphasic to Re- 
cover his Speech’ prepared by Dr. Mar 
Longerich have been published by the Col- 
lege of Medical Evangelists Medical School 
with the financial assistance of the United 
Cerebral Palsy Association. The manuals 
are available at cost (10c per copy), and 
may be obtained by writing to Dr. Mary 
C. Longerich, Suite 519, 2007 Wilshire 
Boulevard, Los Angeles 57, California. 


Graduate Assistantships, 
Fellowships and Scholarships 


This section, a regular feature of each 
issue of the Journal, lists part-time grad- 
uate appointments, fellowships, and scholar- 
ships specifically designated for graduate 
work in speech and hearing. General uni- 
— fellowships and scholarships, un- 
specified as to area of concentration, and 
full time graduate positions will not be 
included. 


Copy should be submitted to the News 
and Announcements Editor and should in- 
clude formal title of appointment, institu- 
tion, and unit; dates, general duties, and 
remuneration; name and address of - 
son receiving application. Deadline for re- 
ceiving copy is three months prior to the 
publication date. Openings will be listed in 
two successive issues and then will be 
dropped until a renewal is requested. 


Assistantships and Associateships. Hear- 
ing and Adult Speech Center, University of 
Denver. Starting June or September 1956. 
Half-time, $200-$300 per quarter; persons 
to work either in Clinic or in In- 
stitutions in speech therapy, hearing and 
related sui’ eiueaion elds. Gaetusee 
load 10-15 hours per quarter, leading to 
M.A. or Ph.D. degrees. Address to Dr. W. 























J. Clark, Hearing and Adults Speech Cen- 
ter, Building T-8, University of Denver, 
Denver, 10, Colorado. 


Assistaniship. Emerson College. Fifteen 
hours per week, spent in Hearing Clinic 
at Children’s Medical Center, Boston. Half 
time. $1,000 for academic year, including 
remission of tuition. Address Adam J. Sor- 
tini, Hearing Clinic, Division of Otolaryn- 
ology, Children’s Medical Center, 300 

ongwood Ave., Boston, Mass. 


Scholarships. Emory University and At- 
lanta Junior League School for Speech 
Correction. Scholarships cover full tuition 
for 4-5 quarters graduate program in speech 
and hearing. Grants $800-$1000. Applica- 
tions must be received prior to Paamey 
15. Address Claude S. Hayes, Junior League 
School for Speech Correction 2020 Peach- 
tree Road, N.W., Atlanta, Georgia. 


Clinical Assistantships. University of Pitts- 
burgh, Psychology Department Speech 
Clinic, Speech Department Remedial Speech 
Program, Audiology Department of Eye and 
Ear Hospital, Children’s Hospital Cerebral 
Palsy Clinic. Half-time assistance is $1,278 
for the academic year of two semesters. 
Remission of tuition for nine graduate 
credits each semester and laboratory and 
incidental fees. 


Research Assistantships. Appointments 
ranted to individuals heen y on the 
Basis of their ability to assist in the Uni- 
versity of Pittsburgh’s program of research 
in Speech and Hearing Disorders. Appoint- 
ments vary as to the nature of the duties, 
amount of time required, salary, and per- 
mission to register for graduate courses. 
Assistants are required to pay tuition and 
fees. For further information write to Dr. 
Jack Matthews, Chairman, Graduate School 
Committee on Speech and Hearing Dis- 
orders, University of Pittsburgh, Pittsburgh 
13, Pennsylvania. 


Scholarships. University of Southern Cal- 
ifornia and John Tracy Clinic. $600 each, 
for teacher training program preparatory 
to teaching the preschool deaf child. Ap- 
plicants must have junior standing in a 
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recognized teaching institution or a \BeA. 
degree. Scholarship may be extended. “¢o 
a maximum of $1200. Address Victor P. 
Garwood, USC-JTC Program, University 
of Southern California, Los Angeles 7, 
California. 


Fellowship. University of Pittsburgh (in 
cooperation with Department of Audiology, 
Eye and Ear Hospital of Pittsburgh). Clin- 
ical Fellowship in Audiology. Diagnostic 
and rehabilitative. 20 hours per week. $1500 
for school year plus possibility of summer 
appointment. Fellow may carry graduate 
study program leading to MS. or Ph.D. in 
audiology and speech correction. Address 
Leo G. Doerfler, Department of Audiology, 
Eye and Ear Hospital of Pittsburgh, Pitts- 
burgh 13, Pa. 


Junior Research Fellowships. University 
of Pittsburgh. Awarded to students who 
meet the qualifications for graduate student 
assistants and have demonstrated their ca- 
pacity for original thought and promise 
of development as investigators. The Jun- 
ior Research fellowships carry stipends 
ranging from $750 to $1,500 with remission 
of laboratory and incidental fees and a 
tuition allowance of nine credits per sem- 
ester for appointees not eligible to other 
scholarship provisions. The stipend is re- 
garded as an award to the promising grad- 
uate student rather than as remuneration 
for services rendered. Junior research fel- 
lows are expected to pursue graduate studies 
and research on a full-time basis. Write to 
Dr. Jack Matthews, Chairman, Graduate 
School Committee on Speech and Hearing 
Disorders, University of Pittsburgh, Pitts- 
burgh, 13, Pennsylvania. 


Fellowships. University of Wichita (em- 
loyment in the Institute of Logopedics.) 
Buries primarily clinical. $200.00 to $250.00 
per month; student expected to pursue 
course work toward the M.A. degree. Ad- 
dress Martin F. Palmer, Sc.D., Institute of 
Logopedics, 2400 Jardine Drive, Wichita 14, 
Kansas. 


Graduate Traineeships. Western Reserve 
University and its affiliate The Cleveland 
Hearing and Speech Center, through grants 
from the United States Department of 
Health, Education and Welfare Office of 
Vocational Rehabilitation offers Graduate 


~ 
an 
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Traineeships in the Administration of Re- 
habilitation Programs dealing with adults 
with speech and hearing problems. Trainee- 
ships available for full year only providing 
full tuition remission, monthly allowance for 
maintenance and travel. In addition to ac- 
ademic work students will be required to 
participate in the clinical program of the 
Cleveland Hearing and Speech Center. 
Students interested in applying for these 
traineeships must be accepted for graduate 


study by the University and approved for 
traineeship by the Office of Vocational 
Rehabilitation. Applications for admission 
may be obtained from Director of Ad- 
mission, Western Reserve University, 2040 
Adelbert Road, Cleveland 6, Ohio. Ap- 
plications for traineeships and further in- 
formation may be obtained from: George 
J. Fortune, Director, The Cleveland Hear- 
ing and Speech Center 11206 Euclid Avenue, 
Cleveland, 6, Ohio. 
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